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“La Mascorre III,” “ Dexiz.” 


Two of the Popular Modern Types of American Power Cruisers 


‘La Mascotte III." is 84 feet in length over ail; * Dixie" 1s 98 feet over all, These yachts have comfortable accommodations for passengers and crew, and have a wide cruising radins at fair speed. 











The Ocean-Going Cruiser “Hawk,” Built for Service in Caribbean Waters. 
The “ Hawk " was designed for long journeys about Cuba, the Isle of Pines, and Porto Rico, and for this purpose carries a maximum fuel supply of 2000 gallons of gasoline. 


LATEST TYPES OF CRUISING POWER BOATS.—({See page 167.) 
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THE “ LARCHMONT” DISASTER 
The awful disaster which occurred on the evening 
birthday off Block Island, and resulted 


in the sinking of the steamer “Larchmont” with a 


of Lincoln's 


joss estimated at not less than 150 souls, is not only 
one of the most tragic events in the history of navi 
gation cf Long Island Sound, but there are disquieting 
elements connected with the event, which may well 
shake the faith of the public in the safety of the older 
boats, and in the skill and heroism of the navigation 
and seamanship in these famous and much-traveled 
waters, The conditions under which the collision oc 
curred, so far as they can be gathered from published 
reports, are altogether bewildering. Here, in com 
paratively sheltered waters, on a clear and starlit 
night, in spite of the fact that the captains of the two 
vessels, one a three-masted schooner, the other a side 
wheel steamer, distinctly saw each other's lights when 
they were fully half a mile away—in spite of all 
this and the further fact that they had deep water 
and ample sea room, we find these two vessels so 
handled as to crash one into the other at full speed, 
ind with all the appearance of deliberation It is use 
less to speculate on the facts as here presented, and 
for an explanation we must be content to await the 
searching inquiry which must follow It is certain, 
however, that the sailing vessel had the full right of 
way, and that it was the duty of the steamer to avoid 
her. The fact that the schooner rammed the steamer 
how on would seem to indicate that the captain of the 
latter had made the too-frequent mistake of supposing 
that the superior speed of his ship would enable him 
to cross the bows of the sailing vessel 

Another feature which is disquieting, and certainly 
does not ring true with the best traditions of the sea, 
is the fact that so large a number of the officers 
and crew were saved, or at least got away in boats, 
while s* many of the passengers, among them several 
women, went down on the vessel. In the presence 
of such a fact one’s mind harks bock to that fine old 
legend of the sea to the effect that the captain is 
always the last to leave his ship 
wili the public look for further and very definite in 
formation; and we can only hope that facts may be 
developed at the investigation which wil! give this 
phase of the question a more wholesome complexion 
than it wears at present. That the “Larchmont” 


On this point also 


should have foundered so rapidly after receiving the 
blow of the schooner proves once more how utterly 
unfit are some of these older steamers on the Sound 
and in the sheltered waters of our harbors and rivers 
for the safe carrying of passengers. It is certain either 
that there was no safety bulkhead construction in the 
hull of the “Larchmont,” or that, if it existed, it was 
of a flimsy and practically worthless character. Ac- 
cording te one account, the ship had _ transverse 
bulkheads built up of six-inch timber, but this, 
unless it was very heavily braced, would be alto- 
Sether inadequate to withstand the water pressure, 
especially when the water in the hold was surging, as 
it would be, against the bulkheads with a momentum 
due to the rolling and pitching of the vessel. As a 
matter of fact, this question of non- or inefficiently- 
huikheaded passenger vessels, whether for harbor or 
Sound travel, is one of wide significance, and fraught 
with untold danger to the passenger. If the traveling 
public knew how many of these vessels would prove 
in case of collision, to be mere death traps, the shrink- 
age of travel upon them would be such as to compel 
the substitution of more modern and safer ships. If it 
shall resuit in stringent legislation to debar all but 
thoroughly well-bulkheaded vessels from the passen- 
ger-carrying trade, the loss of life on the “Larchmont” 
will not have been altogether in vain. 
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TREND OF MOTOR-BOAT DEVELOPMENT. 

One of the most prominent facts connected with 
the present development of the motor boat is the wan- 
ing interest in craft of the lightly-constructed and over- 
powered racing type, and the growing popularity of the 
more stanchly-built, roomy, seagoing boat of moderate 
power, with ability to make an extendéd cruise with- 
out replenishing the fuel supply. The decline in 
popularity of the type which is built exclusively for 
racing has been gradual, but decided, and particularly 
so during the past two years. It is unquestionable 
that there is a fascination about mere speed, which 
ippeals strongly to the public mind; and in the earlier 
development of any of the high-speed devices which 
have figured prominently in the great field of sport 
and pastime, the accomplishment of high speed has 
appealed to the imagination and stimulated the efforts 
of designers and builders, largely to the exclusion of 
other and more valuable considerations. In the later 
years of the past, and the opening of the present, cen- 
tury this has been particularly true, aS’ witness the 
construction and development of the yacht, the bicycle, 
and the automobile. But because of the great cost 
and. limited usefulness of all mechanical creations 
which sacrifice every other consideration to that of 
high speed, the cost is so exceedingly high as to place 
them within reach only of men of considerable wealth 
ind leisure. History shows us that when the possibili- 
ties of speed have been pretty well exhausted there 
is an inevitable reaction in favor of more moderate 
speeds and more durable and reasonable construction. 
The “speed mania,” however, has always left behind 
it a valuable legacy in the way of useful knowledge 
1s to the strength of materials, and as to just how 
far bulk and weight may be cut down without any 
sacrifice of absolutely essential strength. 

The motor-boat industry may be said to have now 
passed from the first to the second and more import- 
ant stage of its development, and although the high- 
speed races of the last year or two have shown that 
there still exists some enthusiasm in this form of 
sport, the number of extreme racing craft that is 
being built on the orders of private yachtsmen is rela- 
tively diminishing, while the orders for stancher ves- 
sels, of the fast and moderate-speed cruiser type, are 
increasing at a really remarkable rate, To-day not 
many of the extreme racing craft are built on private 
orders, the predisposing motive for such of these craft 
as are constructed being found in the desire of the 
makers and builders of engines and hulls to demon- 
strate the high quality of their product, by exhibiting 
it under the severe conditions necessary in the con- 
struction of a successful racing machine. 

The popular type of motor-boat to-day is a moderate- 
powered cruiser, provided with a roomy cockpit and 
a substantial cabin with ample headroom, one or more 
staterooms, abundant lockers, a toilet, galley, and pan- 
try, and all the accessories necessary for comfort on a 
cruise of several days’ duration. Of course, the meet 
ing of these requirements has necessitated an increase 
in size, and particularly in boats intended for deep-sea 
cruising, or for an extended trip in the more sheltered 
waters of Long Island Sound, or the extensive har- 
bors of the South. Hence, the dimensions of a mod- 
ern cruiser. will be represented by a vessel from 30 to 
60 feet in length, and furnished with engines of from 
20 to 100 horse-power. 

Perhaps the most potent influence in the develop- 
ment of this type of craft has been the institution 
of the long-distance races, which have grown in fre- 
quency and popularity during the past few years. Con- 
fined at first to courses laid through the Sound from 
New York to some point on the Massachusetts coast, 
these races have developed fast cruising boats, of 
such power and excellent sea-going qualities, that in 
the present year two important races are being run 
over ocean courses; one from Miami, Fla., to Nassau, 
a distance of 190 miles, and the other from New York 
to Bermuda. The latter is, of course, the more formid- 
able undertaking, and the restrictions which have been 
laid down regarding the size and construction of the 
contesting boats have been so well drawn that there 
is no reason why all the contestants should not make 
the 700-mile trip in safety. 

Although the flimsy racing craft has waned in 
popularity relatively to the moderate-powered cruiser, 
there will always be a demand for high-speed yachts, 
capable of averaging about’ 18 knots an hour, for what 
is coming to be known as “ferry” service, or the 
work of carrying business men to and fro between 
New York or other maritime cities and their dis- 
tant summer residences. These craft run in length 
from 75 to 100 feet or over, and carry engines cap- 
able of giving them a sustained speed in shelter- 
ed waters of from 16 to 20 knots an hour. They 
are provided with ample deck space and spacious cabin 
accommodation, while frequently they will have a 
dining room and galley sufficient to enable the owner 
and guests to dine aboard if they should so wish. 

The question has been asked as to whether the 
gasoline engine will be applied to ocean-going yachts 
of a size capable of making the transatlantic passage. 
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One of our leading naval architects has recently ex. 
pressed the opinion that in the present condition of 
the art this is not practicable, because of the prehibi- 
tive cost of the fuel. Moreover, it is undeniable that 
many prospective yacht owners would be deterred by 
considerations of the supposed risk attaching to the 
storage of large supplies of gasoline; although, as a 
matter of fact, by the use of proper precaution, the 
danger may be so greatly reduced as to be practically 
negligible. It is likely that under the stimulus af- 
forded by the introduction of free alcohol, the design- 
ers of internal-combustion engines will succeed in de. 
signing motors so well suited to the use of this 
fuel, that it will ultimately prove to be more economi- 
cal than gasoline; and there is not the slightest doubt 
but that with the more extended use of alcohol the 
price must ultimately come down to a point which 
will render it as economical as gasoline. When that 
point is reached, the added advantages of safety and 
absence of odor, etc., will render it such an ideal fuel 
that we may look for its extended use in the larger 
sizes of yachts, even in those capable of making the 
transatlantic passage. 

Furthermore, the internal-combustion engine has 
several collateral advantages which must commend 
it strongly to the prospective yacht owner. By sav- 
ing the expensive installation of boilers for a steam 
plant, the first cost of a gasoline or alcokol plant will 
be considerably less; and there will be a decided say- 
ing in the important matter of space. Also, for the 
same bunker or tank capacity, the steaming radius, or 
sailing radins, will be much larger than where steam 
power is used; while the comfort of the owner will 
be further assured by the absence of smoke and ashes, 
and the inevitable dust and disfigurement attendant 
upon coaling. Already, the way for the appearance 
of the large ocean-going gas-driven yacht has been 
prepared by the successful operation of the large 
auxiliary schooners, in some of which gasoline en- 
gines of considerable power have been installed and 
successfully operated. 
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GYROSCOPIC ACTION OF MARINE TURBINES. 

We are most of us familiar with that ingenious 
device for preventing, or rather modifying, the rolling 
of ships, which consists of a heavy gyroscope, placed 
with its axis of rotation transverse to the longitudinal 
axis of the ship. The machine works on the principle 
that, to change the plane of rotation of a swiftly-rotat- 
ing body by tilting the axis, requires an amount of 
effort which is determined by the weight and rotative 
speed of that body. The anti-rolling gyroscope, rotat- 
ing in a plane at right angles to the direction in which 
movements of rolling of the ship take place, tends to 
resist those motions and modify their extent. 

Simultaneously with the appearance of this device, 
and possibly suggested by it, there has arisen a dis- 
cussion of the action upon turbine-driven vessels of the 
heavy and swiftly-retating rotors of the steam tur- 
bine; for these, in addition to their proper work of 
driving the ship, undoubtedly act, because of their 
weight and high speed of rotation, with a powerful gyro- 
scopic effect upon the pitching motion of the vessel. 
In this case, however, the gyroscopic action is felt in 
the direction of the longitudinal axis of the ship, and 
not, as in the case of the anti-rolling device, trans- 
versely thereto. Moreover, just as the anti-rolling 
gyroscopo tends to modify rolling, so the gyroscopic 
effect of the heavy rotors of the steam turbines must 
tend to modify pitching, or vertical movement in a 
plane passing through the keel. Whatever modifying 
effect the device above referred to may have upon the 
rolling of a vessel, it is certain that the gyroscopic 
action of the turbine rotors can have none, or practi- 
cally no effect upon the pitching. But since the gyro- 
scopic resistance of the heavy rotors to a change of po- 
sition of their plane of rotation is present and is consid- 
erable in quantity, it follows that they must exert 
a stress of no little amount upon the framing of the 
vessel itself. The proportion which these stresses 
will bear to the normal stresses for which the hull 
was designed will be largest in the case where tur- 
bines of great weight and high speed of rotation are 
carried in a long, shallow, and lightly-constructed hull, 
as in the case of a high-speed turbine torpedo-boat de- 
stroyer. These stresses would act very materially to 
increase the bending stresses which occur when a tor- 
pedo boat is being driven rapidly across the seas. In 
such a vessel they would become so large as to call 
for an increase in the scantling of the vessel, beyond 
that which would be necessary were reciprocating in- 
stead of turbine engines installed. 

In the course of a valuable analysis of this action 
of a steam turbine, Mr. A. H. Gibson, of the Institute 
of Civil Engineers of Great Britain, some months ago 
called attention to the fact that the “Cobra,” one of two 
high-powered turbine destroyers, built several years 
ago for the British government, and capable of steam- 
ing 36 knots an hour, broke her back and went down 
during a gale in the North Sea. This destroyer was 
built of the same scantlings as other destroyers in 
the British and Japanese navies, the difference be- 
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tween them and her being that they were driven by 
reciprocating engines and the “Cobra” by steam tur- 
bines of nearly double the power. Although no satis- 
factory reason was assigned for the disaster, Mr. Gib- 
son believes that the additional stresses caused by the 
gyroscopic action of the rotors were mainly responsible 
for the disaster. Assuming that the two high-pressure 
turbines weighed 8 tons each and the two low-pressure 
14 tons each, and that the speed of revolution was 
about 1,100 per minute, he finds that under certain 
conditions a couple might be called into play of 48 
foot-tons, which would have to be resisted by the fram. 
ing and shell of the vessel. 
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LONG-DISTANCE MOTOR-BOAT RACES FOR 1907. 

There are at present but two important power-boat 
races scheduled for the coming season. Both of these 
are for cruising craft, and it is noteworthy that no 
contestant is eligible to entry in both races. These 
are known as the Marblehead and Bermuda contests. 

The Marblehead race is the third annual race of a 
series which has been pulled off between New York 
and Marblehead, Mass., while that to Bermuda is an 
entirely new venture in the long-distance cruiser field. 
Both these races are laudatory, since such contests 
tend to develop a seaworthy, convenient, comfortable, 
and sensible type of cruising craft. If the results 
this year do not prove this to be true, indications are 
certainly misleading. 

The first long-distance race for cruising power 
boats was conceived by Mr. Thomas Fleming Day, of 
“The Rudder,” who offered a $250 trophy, to be known 
as “The Rudder Cup,” to the Knickerbocker Yacht 
Club of College Point, with absolutely no restrictions 
as to conditions except that it was to be raced for 
by cruising power boats. This was late in 1904. The 
Knickerbocker Yacht Club accepted this cup, but, as 
there had been no previous contests of a similar na- 
ture, the club fully realized the amount of strenuous 
work such an enterprise would entail. 

After several meetings the regatta committee pre- 
sented to Mr. Day, for his approval, a draft of the 
conditions for the first race in 1905. These rules pro- 
vided for a race for bona fide cruising power boats, 
not exceeding 40 feet length over all, and for the ex- 
clusion of any craft not having living and cruising 
accommodations for a crew of at least four persons. 
Paid navigators were also barred. American Power 
Boat Association rules were to govern. As a result 
there were sixteen entries, with twelve starters, as 
follows 




















Boat Owner. Engine. 
EE 523. a6aneeees C. W. Estabrook . Buffalo, 
PABUUR™,.cccaceccece Ch: «+eseeees| Chase, 
yc «ly ‘ . A. Low.... ..».| Fulton, 
“ High Ball”’....... . | Richard Hutchison..| Essex. 
“Woodpile"’..... A. L. Lincol: Barber. 
“Gligssando”’...... F, L. Andrews. Standard. 
“VYeddo”.. 8. Twentieth Century. 
“Em Bee™..... Louis Neumann. Buffalo. 
“General Bum P. D. Irwi Giant. 
“Igniter”... . .| CA. M ies .. | Buffalo. 
“ Aranca Arnold Schiaet.......| Standard. 
a William Saville.......| Murray & Tregartha 

















Of these, all but six, viz., “Yeddo,” “General Bumps,” 
“Aranca,” “Glissando,’ “Em Bee,” and “Talisman,” 
were new boats, built to conform to the conditions of 
the race. 

The weather was the worst of the season, and after 
a hard trip across Nantucket Shoals, but five were able 
to finish and in the following order: “Talisman,” 
“Blink,” “Aquila,” “Glissando,” “Woodpile.” 

As “Talisman” was entitled to an allowance of nearly 
seventeen hours, there was no question of her winning 
the cup. 

“Glissando” received second prize, and the other 
three handsome souvenirs. 

In this race, as in that of the year following, the 
Eastern Yacht Club, of Marblehead, rendered valuable 
assistance, not only to the Regatta Committee of the 
Knickerbocker, but to the contestants themselves, the 
other two yacht clubs, the Boston and Corinthian, each 
vying with the Eastern as to which could do the most 
in that line 

Before the close of the year 1905, the Knickerbocker 
Yacht Club decided on a race for 1906. This was to be 
run in the opposite direction, i.e., from Marblehead to 
College Point. As a result, four prizes were offered, 
with fourteen entries and the following twelve starters: 


























Roat. Owner. Engine. 
“Davy Jones”. .. ...| Richard Hutchison. | Jager. 
ome * Alfred L. Lincoin....| Barber, 
y yoy pe N. Y. Kerosene Oil. 
Fr & weob ee i ay & Tregarth 
. O. Webb.... urray ry 
Arnold Schlaet Standard, 
| Eben Stevens Craig. 
J Schmelzel Fulton. 
J.J. Tobin..... Murray & Tragartha 
George C. Sutton.... he 
° t Sidney Williams......| Hasbrouck, 
Sarapa”’,, ‘ Swasey. Raymond &| Buffalo. 
Dir vaicesence-cosnes 
————— 





In 1905 “Talisman” took nearly 54 hours and 25 min, 
utes to cover the course. 
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“Unome” finished first in 1906 in 33 hours, 45 min- 
utes, and 40 seconds, with “Whew” second, “May” 
third, and “Sis” fourth. The last boat of nine to fin- 
ish, “Susie,” completed the 280 nautical miles in 39 
hours, 5 minutes, and 29 seconds elapsed time. 

Time allowance was figured on a modification of the 
1905 American Power Boat Association rules, using 
60 per cent of the table, with arrivals corrected so that 
the winners in their order were as follows: “Sis,” 
“May,” “Susie,” and “Davy Jones.” 

The owner of “Sis,” Mr. Eben Stevens, promptly 
offered a cup for a race in 1907. The Knickerbocker 
Yacht Club could not see its way clear to under- 
take the management of another race. Consequently, 
the New Rochelle Yacht Club will this year have super- 
vision over the third Marblehead race. 

Very slight modifications in the rules governing the 
1906 contest have been made, the two principal ones 
being to limit the minimum length to 30 feet over all, 
instead of on the waterline, and the use of 50 per cent 
of the table of time allowance of the American Power 
Boat Association rules, rather than 60 per cent. The 
race this year will be from New Rochelle to Marble- 
head and will probably start on July 4. 

The other race is from Gravesend Bay, off the Brook- 
lyn Yacht Club, to Bermuda, a distance of about 700 
statute miles. The minimum length of boats eligible 
for this race is placed at 39 feet, and the maximum at 
60 feet. 

This race is for a valuable trophy offered by Mr. 
James Gordon Bennett, the well-known yachtsman. It 
will be run under the joint auspices of the Brooklyn 
and Royal Bermuda Yacht Clubs. Careful conditions 
have been formulated, to avoid probability of disaster 
to any competing craft, éach one being compelled to 
carry 6 square feet of sail for every foot of over-all 
length, and one and one-half times the quantity of 
fuel necessary to cover the distance under favorable 
weather conditions; while several other important 
salutary regulations are embodied in the requirements 
for eligibility for entrance. The conditions under 
which entries are to be made were published in the 
ScreNnTIFIC AMERICAN Of December 22, 1906. 

This race is scheduled to start from the club house 
of the Motor Boat Club of America on June 1, and with 
good weather the run should not consume more than 
two and a half or three days. 

It is reported that several boats are already under 
construction for each race, and it is likewise probable 
that boats already built, and eligible for the Marble- 
head race, will compete, while slight modifications, con- 
sisting in the main of the addition of auxiliary sail 
equipment, will allow several well-known boats to en- 
ter in the Bermuda trial, which will test the best 
points of such craft, such as their seaworthiness and 
endurance. 
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POWER BOAT NOTES. 

You cannot “throttle” a four-stroke cycle engine to 
slow speed, unless the exhaust valve springs are suffi- 
ciently strong to prevent ingress of the spent gases 
through the exhaust valves, when there is a partial 
vacuum in the cylinder formed by the descent of the 
piston during its induction or drawing-in stroke. 
Weak exhaust-valve springs are sometimes encounter- 
ed on marine gasoline engines. 

There is an island near Marblehead, “Mass., which 
is often mentioned in print. It is sometimes called 
Thatcher’s and often Thatcher. It could not be That- 
cher’s, for in all geographical names now the apostro- 
phe is omitted. What used to be called Riker’s Island 
is now Rikers Island, while Fisher’s Island has become 
Fishers Island. In the particular case mentioned, the 
latter is and has always been correct. It is Thatcher 
Island. 

Conditions may necessitate installing propellers with 
excessive pitch, but such an installation should be 
avoided if possible. It must be remembered that the 
flywheel of the engine must be kept out of the water 
in the boat's “run,” or space below the floor. This is 
sometimes accomplished by using a copper or galvaniz- 
ed pan under the lower part of the flywheel. Two- 
cycle engines give more trouble usually than four- 
cycle, when thus installed, and two-port engines more 
than three-port, if supplied with float-feed carbureters, 
the usual tendency being to get too rich a mixture in 
the after cylinder and too poor a mixture in the for- 
ward cylinder. Too much lubricating oil is quite like- 
ly to interfere with the ignition in the after cylinder 
if the engine is of the four-cycle type. 





If you are in a power or sail-driven boat, and some 
other craft, steam or gasoline driven, willfully vio- 
lates well-known “rules of the road,” you should, at 
your earliest convenience, report the occurrence to 
the nearest United States inspector of steamboats, giv- 
ing a full account of the occurrence, with names and 
addresses of eye-witnesses. A few cases of this sort 
would give many of our licensed masters and pilots 
what they richly deserve—suspension of their licenses 
—even although they are often goaded to desperation, 
as no doubt many of them claim, owing to the wanton 
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disregard of the usual rules by many of our power- 
boatmen. Moral: Learn the “rules of the road” your- 
self, and do not take any chances, giving the other 
party plenty of leeway. 

A sailing yacht shows the same lights as any sailing 
craft, the regulation red and green side lights, when 
finder sail, and the white riding light when at anchor. 
A light is sometimes suspended from the end of the 
main, or spanker boom, to reduce liability of fouling, 
and while of great utility, and in a measure considered 
necessary, is not demanded by federal iaW or regula- 
tion. Small sailing craft are allowed to show a com. 
bination red and green light displayed in front of 
the mast, in place of the usual separate side lights. 
Small power craft, when using combination lights. 
shovld have a white light showing between the red 
and green. When showing separate side tights they 
should display a white masthead light. Towboats or 
any power craft when towing another craft alongside, 
should show two white masthead lights, ene above 
the other,» and when towing astern there should be 
three of these lights vertically arranged. The regula- 
tions governing lights on all craft are the same, no 
matter whether used for pleasure or business pur 
poses, and are in force from sunset to sunriae. 


Galvanized sheet-iron gasoline tanks are unsafe 
and their use should be prohibited in all boats. Copper 
is very much better than any other material for fuel 
receptacles, although high-grade house boilers, gai- 
vanized after they are made up, on account of their 
cheapness, hfe permissible. The electric-welded, press- 
ed-steel tank, however, is preferable to the riveted 
style. A precaution to be observed in the use of gal- 
vanized-iron or steel tanks is to see that salt water 
does not collect on them, or that they are not partially 
submerged in the boat. More important it is that no 
oak, or any wood carrying tannic acid, comes in con: 
tact with galvanized-iron tanks, else their life, owing 
to corrosive or galvanic action, is materially short- 
ened. Galvanized-iron “swash” plates are preferable 
to those made of copper, owing to their greater rigid- 
ity, and such plates should be used in copper tanks. 
Soft, or hot-rolled, copper makes safer tanks than cold. 
rolled, and even this should be “tinned” on the inside, 
to insure the solder holding. All copper tanks should 
be protectedvagainst any possibility of fractwfe or 
puncture, by means of suitable bulkheads 

Rarely does a power-boat owner aspire to own the 
second craft with the propeller unprotected. Speed 
maniacs have set the custom. Floating debris, rocks, 
shallows, etc., make bad work with the unprotected 
propeller. It has been abundantly proven thiat high 
speed, with its allurements, is not all that ia claimed 
or desired, that a comfortable, safe, good sea baat 
is a much more merchantable articie and one less 
often offered for sale than so-called semi-speed or 
racing craft. It is possible so to design power boats 
that a good, satisfactory type with sufficient speed for 
comfort, may be produced rather than “freaks.” Boats 
of abnormally high speed are decidedly dangerous 
playthings, not only for their own occupants, but those 
of other craft, who have equally as good rights to 
navigate crowded harbors and other constricted bodies 
of water. Power-boat racing, except for sensible 
cruising craft, died naturally something over % year 
ago. There is but one really good power-bcat racer, 
and that is the very fastest one afloat. When such @ 
craft is once beaten, her value is considerably de- 
creased. In designing a boat to get the very highest 
speed possible, it is usually necessary to have the 
propeller project below the keel. 

A jump-spark coil may be put out of commission 
easier by too high voltage than from any other cause. 
Adjusting the trembler, or vibrator, until there is 
very little play between the core and the sma)i hnt- 
ton. or armatufe, is quite likely, especially with cheap 
coils, to fuse or burn up the metal contacts, between 
which a small spark shows when the primary, or low- 
tension, circuit is closed at the timer or distributor. 
Some coils are wound for but six volts, beenuse they 
can be produced more cheaply than if wound to atand 
nine or twelve. Such coils should never be used 
with more than four dry cells, or six cells of so-called 
oil battery. A very frequent source of trouble with 
coils may be traced to their use in connection with 
sparking dynamos or generators. It is not safe te 
use them in the jump-spark system, without using 4n 
accumulator on, storage battery, and a cut-out, either 


by means of a switch or an automatic device to pre. 


vent short circuiting the storage battery through the 
generator, when the engine stops. If the governor 
on the generator could be depended wpen to maintain 
just the proper speed to produce the correct voltage. 
there would be no trouble, but around salt water 
particularly the governor is liable to “stick,” with dis 
astrous results. This is one of the bad features !nci- 
dental to the use of jump-spark ‘gnition. In the make 
and break system an increase of voltage to even twelve 
volts has no bad effect other than a tendency to burn 
out the igniter points, unless {t runs so high as te 
break down the gererator itself, 
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RECENT PERFORMANCES OF FRENCH HYDROPLANE 
BOATS. 
BY OUR PARIS CORRESPONDENT 


The gliding boat, or hydroplane, has been occupying 


considerable attention of late, mainly owing to the re- 


the bo 


markabie performance ol! 


since the 
poses have been brought out. 
hydroplane, 
had only the steam engine available for the purpose, 


Scientific American 


present state of gasoline motor construction, especially 


motors for aerostatic pur- 
In tae early days of the 
since they 


new light-weight 


inventors were handicapped, 





FEBRUARY 23, 1907. 
in making his craft work practically, as afterward he 
to experiment with it and appeared to have 
abandoned the idea. This was no doubt due to the fact 
that at that date the gasoline motor was not sufficiently 
developed to be of service for gliding boats. Count de 

Lambert built his first gliding boat 

in 1897 and tried it in England, 


ceased 





which the Count de Lambert con 
structed not tong since and equipped 
with a light-weight, high-power mo 
tor This craft succeeded out 
distancing a! he racing boats of 
the usua! build ina ice held Octo 
ber 1 izet upon he Seine near 
Paris, and it was this performance 
especiaily which directed the atten- 
tion of the public toward the ques 
tion of gliding boat seeing that 
heretofore it was not generally 
known whet could be expected from 
the new craft. Owing to the good 
resulte which have now been ob 
tained by the hydroplane, there 
seems to be no doubt that it is 
quite in the line of progress, and 
we may expect to hear of still more 
remarkable performances from this 
class of craft in the future. The 


question is being actively taken up 
in the vi 
than three different 


plane boats have been run upon the 


inity of Paris, and no less 


forms of hydro 


Seine, with very encouraging re- 
sults As regards the principle 
which underlies all the _ recent 


gliding boats, it consists 


craft glide upon the 


forms of 
in making the 


surface of the water with scarcely 
any immersion of the hull. This is 
done by giving the boat a sufficient 
speed from the use of a light and 
powerful gasoline motor and at the 
same time placing a set of planes 
under the boat which are slightly 
inclined and turned upward from 
back to front, so that when the 
boat reaches a sufficient speed the 


action of the planes causes it to be 








where he worked for some time up- 
on the question. He used the idea 
of a catamaran formed of two long 
and pointed floats and between 
them he placed a set of flat pieces 
which constituted the planes and 
ay below the surface of the water. 
The planes were adjusted at the 
proper angle, which was found by 
experiment. On the craft he 
mounted a small steam engine of 
the Field type, together with its 
boiler, but as this gave him a heavy 
weight for a small power he could 
not bring the boat up to the speed 
which he is now able to secure with 
a light gasoline motor. Neverthe- 
less, his results were encouraging, 
and he found that his idea was a 
good one. Since the advent of the 
gasoline motor he has been at work 
upon the question and has already 
built a number of boats. The most 
recent type which he is now run- 
ning upon the Seine still holds to 
about the same construction, using 
two main floats running along the 
whole length and joined at the top 
by a light platform. In the present 
form the planes extend clear across 
underneath the floats so as to cover 
the whole width of the craft. The 
planes are formed of flat surfaces 
and there are a number of them 
(five) in the length of the boat. 
However, the plane which forms the 
front end of the boat has the end 
somewhat curved upward, as will 
be noticed in the photographs. Dur. 
ing his experiments Count de Lam- 
bert has found the best angle 
to give the planes and the proper 
length, width, and spacing that 








lifted partly or almost entirely out 
of the water, the latter being the 
ideal condition While the usual 
practice of the first experimenters 


was to use a boat of about the ordi 


hary section and then adapt under 


neath it a set of separate planes 

: total lifting surface 
whose angle was adjustable, in all 
the present boats the plane sur 


taces are formed simply by the bot- 


boat being con- 


least two surfaces of this 


tom of the this 


structed so that there are at 
kind. What ts essential for the hydroplane action is to 
have the light to lifted 
the water the same time to provide sufficient 
power to give the proper speed for bringing about the 


lifting action to accomplish in the 


boat enough be easily out of 


and at 


This is now easy 


exception of the front one, which ie at a slightly greater angle. 
has driven this boat, the inventor claims, at a rate of speed of thirty-four miles 

















Rear Yiew of Count de Lambert’s Hydroplane Bout 
Traveling at a Speed of 25% Miles an Hour, 








The Hydroplane Gliding Boat of Count de Lambert Getting Under Way and 


Rising to the Surface. 


The boat consists of @ catamaran mounted on five planes. each of which 1s about 4 feet wide by 10 feet long, giving a 
The planes are set upon five per cent incline, with the 
The 50 H, P,, 8-cylinder motor 


of about 200 square feet, 


an hour, 


and thus a heavy weight had to be lifted, a weight 
which was out of all proportion to the power which 
the motor would give. 

As far back 1876 M. de Sanderal had the idea 
of a hydroplane which consisted of a simple flat-bot 
tomed boat of rectangular shape. At each of the four 


corners of the boat he mounted a propeller 


as 


they should have. The right spac- 
ing of the planes is one of the most 
essential points for the proper 
working of the boat. These are 10 
feet long by about 4 feet wide and 
spaced about a foot apart. Toward 
the front end of the craft is mount- 
ed a 50 horse-power gasoline motor 
which weighs only 2% to 3 pounds per horse-power. 
We have already described this type of motor, which 
has been adopted by Santos Dumont, Capt. Ferber, 
and other aeronauts, and which will go far toward 
solving the problem of the gliding boat, since for the 
solution of this problem a motor of high power and 





which worked horizontally in the water 
and was mounted on a vertical shaft. The 
boat also had a main propeller placed in 
By giving the 
proper speed to the four screws at the cor 
ners, the boat could be lifted more or less 
out of the water so as to lessen the resist 
to forward movement, and then the 
main propeller would the craft to 
glide on the surface of the water. He was 
not successful at that time in realizing this 
idea, since he found that the boat would 
require a considerable motive and 
hence that it could not be lifted by the use 
of a steam engine. Later on, M. Ader, of 
Paris, who is well known for his experi 
mental work in different fields, took up the 
idea, and as late as 1895 he built a model 
of a gliding boat which somewhat ap- 
proaches the present types. In this case he 
used a boat which was pointed at each end 
and was provided with a series of separate 
planes. At the front of the boat there 
were two planes spreading out at the sides 
and lying under water. They could be ad- 
justed at any desired angle from the inside 
of the boat. At the rear there was a single 
plane which formed a tail and could also 
be adjusted. M. Ader had also the idea of 


the rear in the usual way 


ance 


cause 


power, 


injecting compressed air underneath the 
surface of the three planes, so that they 
would work more or less upon an air 














cushion and in this way the resistance of 
the boat would be still further diminished. 
It seems, however, that he did not succeed 


RECENT PERFORMANCES OF FRENCH HYDROPLANE BOATS, 


« Nautilus B. V. Jacqueline” Under Way. This Boat Won 


the Crniser Race at a Speed of 16.84 Miles an Hour. 
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light weight is essential. It is to be remarked, how- 
ever, that this power is needed only in starting up the 


inging it up to the speed where the planes 
to lift.out of the water, for it is evident that 
1s it commences to glide upon the surface it 


boat, and 
eause it 
as soon 


requires mut h less power to run, 
owing to the great diminution of 
the resistance This, at least, is 


the theory of the hydroplane, al- 
though in practice the large cata- 
maran shown made only 25.46 miles 
an hour with the motor developing 
50 horse-power at 1,000 R. P. M., 
while a smaller one of about one- 
half the size and one-fourth the 
-hydroplane surface made the same 
with from 12 to 14 horse- 
power. The present motor is of the 
eight-cylinder V and is 
rated at 50 horse-power, running at 
the standard speed of 1,000 revclu- 
tions per minute, at which it runs 
when boat. The 
placement of the present boat, with- 
water, is stated by the 
1,100 kilogrammes 


speed 
pattern 
driving the dis- 


out fuel o1 
inventor to be 


|| D 


Plan 


Scientific American 


general principle, but which is much smaller in size, 
is the “Ricochet-Nautilus,”’ constructed by the Bonne- 
maison boat-building firm of Paris. Its general appear- 
ance is shown in the illustration. The bottom is 


formed of two inclined plane surfaces one of which 









and Longitudinal Section of Levavasseur Motor Boat. 
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meters (29.825 miles) an hour. It is built to carry a 
single person. The oiling of the motor ts carried out 
from an air-pressure oil tank, and the air 
given by a bicycle air pump. 
shown at the front 


pressure 18 
The rudder of the boat is 
in the photograph two 
rudders at the stern are generalty 
used. 

The “Antoinette” 
built on somewhat 
In front it 
boat 


although 


speed boat ts 
different 
carries a flat-bottomed 


lines 


of somewhat the usual form 
while in the rear is attached a float 
forming a tail-piece which aids in 
obtaining the The 
front boat and 
passengers. From the 
shaft runs to a 
in the rear of 


gliding action 
carries the motor 
motor a 
carried 
The 


nas at the end 


propeller 
the tail-piece. 
latter (see diagram) 
a box-shaped piece whose under sur 
face forms a plane, and the whole 
device gives a angle for 
the front boat in order to secure the 
gliding action. 
boat, the 


constant 


By using the frout 
craft can stand bad 


weather and run even upon rough 





(2,425 pounds), and with three men 
the displacement is brought up to 
1,500 kilogrammes (3,306.9 pounds), 
although as many as five persons, 


inclusive of the mechanic, can be 


carried. The displacement of the 
smaller boat, loaded, was 1,763 
pounds, From the motor. the 
slightly-inclined propeller shaft 


passes to the rear. The blades of 
the propeller are each pivoted so 
that turned and the 
pitch of the propeller altered. This 
is found very convenient for hand- 


they can be 





water, although its will be 
slower in this oase. It will run on 
the hydroplane principle in smooth 
water. 

The craft is built for the Leva- 
vasseur firm, who have 
mounted on it one of the light mo 
tors previously described and rated 
at 50 horse-power. Alone, the iaotor 
weighs 132.27 pounds, or 176.36 
pounds with all and 
ready to run. The displacement of 
the craft is 200 kilogrammes (440.9 
pounds) counting the and 


speed 


motor 


accessories 


motor, 





ling the boat. There is also a rud- 
der which is mounted in the rear 
in the usual way. As to the size of 


the total length is less than # me 
ters (29.52 feet). It has 
been run upon the Seine and 


already 





the boat, the length is 7 meters 
(22.96 feet) and the width about 
3 meters (9.84 feet). The whole is 
of a very light and solid build, and 
the top platform is made of the 
usual slat work. 

This craft 
performance 


made the remarkable 
mentioned 
above during the races which were 
held last fall upon the Seine at 
Maisons Laffitte, in the suburbs of 
Paris. In spite of the fact that 
there were entered some of the fast 
racing hydroplane car- 
ried off the honors and made the 
record for over a 100-kilo- 
course, covering 
hours, 25 minutes, which 
speed of 25.46 
The carried 
and was 


which we 


boats, the 


speed 
meter (62.1-mile) 
this in 2 
is equivalent to a 
miles an 


hour. boat 


three 





persons besides 





showed a good speed, Capt. Ferber 
and also Santos Dimont piloted it 
on different occasions and 
favorably impressed with its per- 
formance, stating that it had a good 
balance and gave almost the same 
sensation as an 


were 


aercplane in the 
we of the long 
tail, there is but little apray at the 
back of the boat, seeing that this is 
forced (o the rear, Since it has en 
tered the field the new craft prom 
ises well and gives the gliding 
effect without losing its quaiities of 
good floating and balance, Another 
point is the low consumption of 
fuel, which is claimed te be below 
what the ordinary craft use, while 
a higher speed is obtained 


air. Owing to the 








obliged to make a number of turns, 
which are a decided disadvantage 
for this class of craft. In a strafeht 
line, Count de Lambert says he made a speed of 55 kilo- 
meters (34.175 miles) an hour upon the Seine. At 
present he is constructing a new hydroplane, which is 
even of a simpler form. It is made up simply of a 
series of box floats placed between two long timbers 
on each side. Each float has the required plane surface 


on the bottom, and the assemblage of floats forms a 
kind of raft which has a number of gliding surfaces. 
It may be mentioned that Count de Lambert has been 
granted fundamental patents for the use of hydro- 
planes. 

Another hydroplane boat 


which follows the same 


Tail of the Curious Two-Part Levavasseur High-Speed Boat. 


extends from the stern to the middle of the boat. Com- 
mencing a few inches lower down, at the middle, is the 
second plane, which also runs upward toward the front 
and forms the bow of the boat. A cross-section of the 
boat one-third of the way back from the bow shows 
that the forward plane is not quite flat, but has a 
slight curve. Upon the boat is mounted a three-cylin- 
der, air-cooled, Buchet motor of 10 horse-power, from 
which a shaft runs to a propeller at the rear. The lat- 
ter runs at the motor speed of 2,000 revolutions per 
minute when at full speed. The new craft has been 
tried upon the Seine, and is stated to run at 48 kilo- 




















The “ Ricochet-Nautilas,” Whick Has Attained a Speed of About 80 Miles an Hour 


With a 10-Horse-Power Motor. This Boat is About 11 Feet Long. 





RECENT PERFORMANCES OF FRENCH HYDROPLANE BOATS, 


In the cruiser class, the record 
for 15% miles was made by ‘the 
“Nautilus B. V.-Jacqueline,” which 


covered the distance in 52 minutes 
26 3-5 seconds, at an average speed 
of about 16.84 miles an hour. This boat is noteworthy 
from the fact that it was driven by one of the new 
Bourdreaux-Verdet Duplex motors, which works on 4 
new principle, and which we had occasion to describe 
1597. The Duplex motor seems to 
the front on different 
gasoline 


in SurrLemMent No. 
be coming to account of the 


merits which it possesses in the way of tow 


consumption per horse-power and the small space tt 
One of the 
page shows the new cruiser at full speed 
way in which it cuts the water shows the design of 


hull to be a good one. 


occupies. photographs on the prececing 


The ctean 





Count de Lambert’s Hydroplane Boat at Rest, Showing the Normal 
Submergence When Stationary. 
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THE BSRANGER CUP RACE FOR MINIATURE MOTOR 


Scientific American 


> minutes 20 seconds; and “Lorraine” was 


second it 

third in 2 minutes 25 seconds. The consolation prize 
was won by “Catarina” in 1 minute 16 seconds This 
first toy motor-boat meet was very amusing, and was 


attended and directed by several constructors of motor 


FEBRUARY 23, 1907. 
The Effects of Ether and Chioroform on Plants, 
The forcing of plants by means of ether has attained 

great pr’ ctical importance. The process, however, is 

not applicable to all plants, for the growth of many 
species is retarded by ether, which appears to exert 
on them an inhibiting action as it does 
on the nervous system of animals. Alfred 











Burgerstein has recently published the 
results of experiments on the effects of 
ether and chloroform on a great variety 
of plants. He studied especially the ac- 
tion of ether on the buds of deciduous 
trees and shrubs and the effects of both 
ether and chloroform on the growth of 
bulbs and the germination of seeds. The 
unfolding of some buds was accelerated, 
that of others unaffected by etherization. 
Begonia buds were retarded. Etherized 
narcissus bulbs sprouted a week earlier 
and etherized onions three days later than 
untreated bulbs, while tulips were not 





affected by ether. 

Etherization continued for 48 hours, 
using 3 volumes of ether to 10,000 vyol- 
umes of air, exerted no further injurious 
effect on bulbs, but the same proportion 
of chloroform killed them all in 8 hours, 
The germination of airdried seeds was 
accelerated by exposing them for 24 
hours to an atmosphere containing from 





BOATS 

nN THE Pais CORRESPONDENT ©? ue ENTIFU AMERICA 

Considerable interest wa cent! manifested 
Peris in a series of races for model motor boats. A 
cup for one of these events wa presented 
by M. Branger well-known French pho 
foarapher of sporting ubject The 
races ere held on the ike of the Bois 
de Boulogne \ l om lo? me 
tere (492 ) length, and they 
w ‘ interest not only by 
the ¢ nt by their elders as well 

Some of the little craft traversed the 
list ee t surprising weed nd a num 
be? of curiou ort of miniature 
launche were to be seen, as the accom 
panying Uliustrations show One of the 
conditions of the contests was that none 
of the competitors was to exceed 5 feet 
in length Some of the latter were con 
siderab! smaller in fact, one of the 
winners was but 23.6 Inches long Ther 
were twenty-four starters ee 
which were watched nterest 
by a large crow f spectator 

There we ces for different classes 
and a ecial class contested for the cup. 
Some ofthe boats were driven by elec 
tricit while others were provided with 


explosive motors; one of the latter was 
of 1% horsepower and was, as can be 
seen in the illustration, a single-cylinder, air-cooled 
motor fitted with high-tension magneto ignition, fly 
wheel, friction clutch, etc 

Despite a damp and rainy day, these toy racers made 


a very falr 


performance, as can be seen by the follow- 
i tal ' ° 
ing table of winners 

Racers 0.60 Meter (23.62 inches) in Length 


‘Olrard IV 


Winner 


(owned by Girard), 2 minutes 27 se 


onds 
Racers 1 Meter (39.37 inches) in Length Winner 
L’Eclair’’ (owned by Leroy and Breton), in 2 minutes 


The “ Girard 1.,” Winner of the “Coupe Branger.” 


boats, who gained not a little information as to the 
speed capabilities of different forms of hulls 

oun —> + 6 +e one 

The Death of Henry C. Sergeant. 
Sergeant, which occurred 
America 


In the death of Henry C. 
January 30 at his home in Westfield, N. J., 
has lost one of her most brilliant inventors. To the 
irventive genius of Mr. Sergeant the elevated railroad 
companies owe the chopping boxes, which erabled them 
to stop the use of uncanceled tickets on their lines, 


2 to 8 volumes of ether to 10,000 volumes 

of air, but the proportion of seeds that 
germinated was not aitered. Chloroform, employed in 
the same manner, accelerated the germination of some 
seeds and retarded that of others, but it generally re- 
duced the proportion of seedlings. When the seeds 
were first soaked in water etherization diminished their 
germinating power and chloroform, in most cases, 
killed them. 

The growth of bean, pumpkin, and sunflower plants 
was almost or entirely checked in an atmosphere con 
taining 0.004 per cent of chloroform, but the same pro- 
portion of ether promoted their growth and the plants 
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Plan View of the “Girard 1L.,” Showing the 1\¢-Horse-Power Air-Cooled Motor, the Gasoline 


Tank, and Carbureter. 


47 seconds; 2, “Girard II1.,” in 4 minutes 30 se 
onds. 
The winner of this event was given the superb sil 


ver medal donated by “Les Sports.” 


Racers 1% Meters (59.05 inches) in Length 1 
“Girard 1.” in 1 minute 5 seconds (5.16 niles an 
nour): 2, “Lorraine” (owned by Pierre de Fontbrune), 


in | minute 50 seconds; 3, “Catarina” (owned by ,Le 


tang), in 2 minutes 45 seconds 


The race for the “Coupe Branger” was won by the 
“L’Eclair” was 


‘Girard 1.” In 1 minute 20 seconds 


and materially to increase their profits His first in- 
vention, which he worked out when only eighteen years 
old, was a machine for making wagon wheels In 1862 
he patented a governor for marine engines to prevent 
the racing of propellers. This governor the United 
States government at once adopted for war vessels. 
He took out patents on more than fifty air compressors 
and drills, and his development of the drill that bears 
his name made it possible to carry out some of the 
greatest engineering achievements of the last quarter 


century 


A Group of Model Motor Boats, Showing the Different Types 


and Sizes. 


throve in air thrice as strong in ether. The effects on 
the power of reaction to light and gravitation were 
analogous to the effects on growth. 

It appears, therefore, that the entire vital energy 
of some plants is increased and that of others dimin- 
ished by ether and chloroform. 

rr 

The special commission appointed to consider the 
construction of bridges will recommend to the New 
York Legislature the construction of two bridges from 
Staten Island and one from Manhattan to New Jersey. 
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Preparing Some of the Contestants for the Races. 





THE RACES IN THE LAKE OF THE BOIS DE BOULOGNE, AT PARIS, FOR MINIATURE MOTOR BOATS, 











RT RF ea ee 


SegrPseoe sero 





woo ee 


ee 





Penruary 23, 1907. 


LATEST TYPES OF CRUISING POWER BOATS. 


In the first-page illustration of this number of the 
gcrentivic AMERICAN are shown three of the latest 
types of cruising power boats. The two shown in the 
upper part of the illustration are “La Mascotie III.” 
and the “Dixie,” the first of which was designed by 
Mr. H. J. Gielow for Mr. F. C. Havens, of San Fran- 
cisco, and the latter by the Electric Launch Company. 

“La Mascotte III.” is 84 feet over all, 75 feet 9 inches 
on the waterline, with a beam of 13 feet, and a draft 
of 3 feet 6 inches. On deck forward are a pilot house 
and a cabin, provided with the usual transoms, table, 
lockers, and buffet. The staterooms, which contain 
berths and lockers, are arranged on each side of a pas- 
sageway leading to the engine room. 

Hach of the staterooms connects with a private 
toilet room. The quarters of the crew are aft, and 
provide accommodations for two men. In the engine 
room are two berths, seats, lockers, etc., for the mem- 
pers of the engine-room staff. 

The vessel is driven by two 75-horse-power Craig 
gasoline engines, and it is provided with the necessary 
lighting, ventilating, and other auxiliaries. The fuel 
supply—620 gallons at a maximum—is carried in tanks 
located in water-tight compartments. The vessel is 
steered from a bridge aft of the pilot house, and is 
equipped with a single military mast and a stack. 

The “Dixie” is 93 feet over all, 85 feet 9 inches on 
the waterline, with a breadth of 13 feet 6 inches, and 
a draft of 4 feet. Her accommodations consist of a 
forecastle, finished in quartered oak with brass air 
ports for light and ventilation. The owner’s quarters, 
which are also forward, and are finished in African 
mahogany, contain two Pullman berths equipped with 
regular Pullman car fittings with drawers for storage. 
There is also a bureau with plate-glass mirrors and 
extra wide and deep drawers. The owner's private 
bath is adjoining and contains a porcelain tub, shower 
bath, basin, and a large closet. The windows in the 
owner’s quarters are of plate glass, protected by Vene- 
tian blinds, while additional ventilation is secured 
through a large skylight. 

The galley is situated aft of the engine room and 
extends the full width of the boat. A large range 
burning either coal or wood is provided, together with 
a roomy ice box, having a capacity of 650 pounds of 
ice, a sink, cupboard, dresser, and closets. 

The main saloon is 19 feet long, finished in ma- 
hogany, and contains a large Chippendale sideboard 
with glass doors, drawers for silver, linen, etc. There 
are also four standard Pullman berths, and a tdilet 
room opening into the saloon on the port side for- 
ward. The windows in the saloon are protected by 
Venetian blinds, as in the owner’s quarters, while a 
large skylight furnishes additional light and ventila- 
tion. ; 

The evgine room contains two 110-horse-power 6- 
cylinder Standard reversible engines and an 8-horse- 
power gasoline engine direct connected to a dynamo 
for supplying electricity throughout for lighting, 
searchlight, fan motors, heating and cooking. 

The yacht will be steered from the bridge and will 
also be equipped with military mast, stack, one 14- 
foot dinghy, and a 15-foot 6-inch power tender, with 
a 2horse-power engine; an awning covers the entire 
yacht. 

The hull has been very substantially built, having 
an oak keel and frame and yellow pine planking, all 
copper or‘yellow metal fastened. 

The craft illustrated in the lower engraving is the 
“Hawk,” which was designed and built by Mr. C. Du 
Poix, of New York city, for a gentleman residing on 
the Isle of Pines. It was intended for use both as a 
Pleasure yacht and as a passenger carrier during the 
busy season of commerce. The conditions of service 
hecessitated a seagoing power yacht of fair speed and 
wide cruising radius for operation in and around the 
Caribbean Sea. Weather conditions in that part of the 
world often put the craft plying those waters to the 
Severest possible tests, and the question of seaworthi- 
ness was a factor of the greatest importance in the 
design of the “Hawk.” 

The vessel is built entirely of steel, with six water- 
tight compartments, and the construction is one which 
offers great strength of hull. The deck is flush, with 
but a single companion way, that leading to the owner's 
quarters. All other openings are either watertight 
torpedo hatches or watertight steel skylights. There 
are two engines, each of 75 brake horse-power, using 
Sasoline fuel. The latter is carried normally in four 
tanks placed abreast, each in a watertight compartment 
and provided with a water seal. Extending forward 
from the engine room bulkhead for 14 feet is a double 
oe the space within which is adapted to be used 

reserve fuel tank, or otherwise as a ballast tank. 

The full tank Capacity totals 2,000 gallons. 
an of the auxiliary power devices are electrically 
pote ge They include the lighting plant, the fire and 
Pumps, an ice-making plant of the Brunswick 
Tator type, and the ventilating system. The ice 
Machine compressor js driven by a 1\4+horse-power mo- 
in the engine room. The cold storage and ice com- 
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partments are located in the galley. Twenty pounds 
of ice are manufactured per day, while at the same 
time two refrigerating compartments are cooled. The 
cooking is done upon an electric range, an auxiliary oil 
stove being provided for emergencies. 

A system of forced draft provides ventilation. An 
electric blower is placed aft of the conning tower, 
where it is shielded from breaking seas. This forces 
air through lines of pipes, one on each side of the 
boat, just above the cabin floor. Bach room contains 
proper regulating apparatus for use in connection with 
the ventilation system. The air is withdrawn from 
the various parts of the craft through flat pipes located 
near the gusset plates on each side of the hull. These 
pipes unite in the engine room and communicate with 
an exhaust blower, which expels the air through a 
ventilator. 

The conning tower is located well forward, and not 
only provides a place for the steersman in bad 
weather, but is also a chart room and smoking den. It 
is provided with a large, comfortable leather divan, 
adapted for sleeping purposes in case of necessity. 
Two sets of steering gear are provided in the conning 
tower, as well as an engine-room telegraph, a telephone 
to all parts of the vessel, and the usual bell signal sys- 
tem and speaking tubes. The electric masthead and 
side lights have telltale lights showing in the conning 
tower. The lights, as well as the searchlight and the 
siren, are controlled from within the latter. An ayxili- 
ary steering gear is provided on the platform aft of the 
conning tower for use in fair weather. 

The accommodations and living arrangements are all 
of the very best. The toilet and bath rooms are of 
tue latest design. The main saloon is large, airy, and 
.vmforta..e, and is provided with two transom berths, 
a self-playing piano, buffet, bookcases, lockers, etc. Ac- 
commodations are provided in the forecastle for a crew 
of four, and two berths are located in the engine room 
for the crew of that department. 

The joiner work throughout is of composition fire- 
proof board painted with white enamel. Interlocking 
rubber tiling is used in the saloon, bathroom, passage- 
ways, and in the pantry and galley. The upholstery is 
of dark green leather. Two boats are carried in pat- 
ent folding davits—a power dinghy and a whaleboat. 
The deck is of teak, with all deck fittings of steel. 

——- +0 
Aeronautic School in Germany. 

Arrangements have just been completed to establish 
at Chemnitz a training school for aeronauts and con- 
structors of airships. A similar school has been in 
operation in Paris for a year past. The Chemnitz in- 
stitution will be the second enterprise in this new 
pedagogical field. A one year’s course is contem- 
plated for the present, the school to be opened in 
May, 1907. This course, at the outset, is limited to the 
construction and use of balloons. It will be enlarged 
so as to include aeroplanes, as soon as practical work- 
ing types have been developed. 

The successive divisions of instruction during the 
year’s course are as follows: Calculation of volume 
of balloons; methods of cutting the material; methods 
of rendering the material impermeable; construction 
of nets; gases used for inflation; the general theory 
of balloon construction and use; scientific instruments 
used in balloon ascensions; meteorological observa- 
tions; ascents alone; ascents with passengers; special 
instruction for passengers; methods of landing, and 
the application of airships. The tuition for a year’s 
course is 600 marks, or $143. 


++ 





The Current Supplement, 

The current SuprrLeMENT, No, 1625, opens with an 
article by Dr. Alfred Gradenwitz on the Southwestern 
African Railway, which is probably the longest road 
of its kind in the German colonies. Good pictures 
accompany his description. Mr. Walter J. May tells 
how unusual castings can be made. The mechanical 
design of ball bearings and roller bearings is ably 
discussed by W. 8S. Rogers. The first installment is 
given of a series of articles on plaster-of-Paris. Mr, 
W. E. Parsons contributes a well-considered forecast 
of our manufacturing industry. Mr. F. P. Fish’s ad- 
mirable elucidation of the ethics of trade secrets is 
concluded. The purchase by the British Admiralty of 
a gasoline, motor-driven torpedo boat is an official in- 
dorsement of a new type of fighting craft. For that 
reason the Surr_eMeN’’s illustrations of these new 
types, together with an article, will be of interest. 
The flights of Zeppelin’s airship on October 9 and 10, 
1906, are described in detail by Prof. Hergesell and 
Capt. von Kehler. Electric sleep or anesthesia is a 
subject of which we are bound to hear more in the 
future. Dr. G. H. Niewenglowski’s brief review of 
his experiments and those of Prof. Leduc should, 
therefore, be read with interest. In an article en- 
titled “Theory and Action of a 100-Mile-Wireless Tele- 
graphic Set,” A. Frederick Collins tells something of 
the theoretical action and the practica) working of the 
instruments employed in the 100-mile wireless tele- 
graph equipment which is described in SurprLEMENT?, 
No. 1605. 
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INFLUENCE OF THE AUTOMOBILE ON LAUNCH 
DEVELOPMENT. 
BY W. I. STEPAENS, 

Following closely on the Automobile Show comes 
the Motor Boat Show at Madison Square Garden, mark 
ing a new era in launch and gasoline-engine building. 
As the Automobile Show had its germ in the great 
bicycle shows of the late nineties, so the gasoiine 
launch has served as an incidental attraction to the 
annual Sportsmen's Show until the present time, when 
it takes its place as one of the great yearly show at- 
tractions of New York. 

Though antedating the automobile by nearly a dozen 
years, the marine gasoline engine was at the time of 
the first Automobile Show in 1900 but little advanced 
beyond its early primitive stage. Its manufacture was 
regularly established, it had found a limited market 
among yachtsmen and to a certaiu extent ameng fish 
ermen and other workers, and, mechanically, it had 
reached a point where it was sufficiently reliable end 
economical in operation to justify its use in spite of 
many serious defects; but it was found in only one 
very heavy type, built almost entirely of cast iron, 
which made it bulky. Its design was such that it was 
limited practically to the low speed of about 309 
revolutions per minute. Besides this it was weak 
in its respiratory organs (the primitive vaporizer 
or carbureter of the day), and was fitted with an igni- 
tion system of the make-and-break type that had 
hardly passed the experimental stage. Its possibilities 
being unknown to the yachting world, the only demand 
was for this ordinary heavy type of engine for cruising 
launches or working boats, end there was no induce 
ment to the builder to invest large sums in the develop 
ment of lighter and more efficient engines. Even the 
most progressive builders of the day aspired no higher 
than the improvement in detail of the heavy launch 
engine. 

In England and France the development wes even 

more backward, launches being few in number and 
mainly propelled by kerosene, in every way inferior to 
gasoline as a fuel. The awakening came, however, i: 
the latter country, where in 1900 the new type of light, 
high-speed, automobile engine was first tried in a 
launch hull, The experiment was successful. New 
hujls of special design and construction were soon 
afloat, driven by the leading makes of automobile er 
gines; the vocabulary was enriched by a brandnew 
term—‘“canot-automobile’—and the new sport of high 
speed motor-boat racing was fairly launched. 
* From the start the “auto-boat” or “canot-automobile” 
all but rivaled the motor car in popularity. Races 
were held for valuable prizes; the cleverest of nayal 
architects were called on for designs of lighter and 
faster bulls, and all the resources of automobile engi 
neering were called into play for the perfection of the 
new type of “auto-marine” gasoline engine. The fever 
was by no means confined to the Seine and the Medi- 
terranean, but found its way across the Channel and 
even across the broad Atlantic, meeting a hearty we! 
come from American clubs and yachtsmen. 

The high-speed auto-boat has proved to be little more 
than a costly and useless toy; the hull, designed sojely 
for the highest possible speed, gives neither comfort 
nor accommodation, while the passenger, even in 
smooth water, is drenched with a cataract of spray 
thrown by the razor-like bows. The extremely light 
construction makes the boat useless except for racing; 
the light and delicate engines require the highest possi 
ble skill for their care and manipulation, and they »re 
always liable to derangement and breakdowns. The 
first excitement over, the sport has proved far less 
fascinating than at first promised, owing to the great 
number of failures of entered boats to start, or, having 
started, to finish the course. 

In spite of its own defects, however, the auto-boat 
has been a blessing to yachtsmen and to engine build 
ers alike, in that it has forced in less than five yeara 
a development that, to all appearances, would iv its 
natural course have taken twenty years, To put it 
briefly, where the average speed of the pleasure launch 
was well under ten miles per hour half a dozen years 
ago, the effort to attain a speed of thirty miles in the 
auto-boat has raised the average speed probably 50 per 
cent, while there are staunch, strong, and seaworthy 
launches that run regularly over twenty or twenty- 
two miles in the hour. 

One of the most generally useful and popular of the 
many new types is that called “the ferry launch,” of 50 
to 80 feet length, fitted with at least a cabin for bad 
weather, if not with conveniences for a meal and a bed 
on oceasion, with large comfortable cockpit, and having 
sufficient power to carry the owner and his family or 
friends from kis home on the Sound or the Hudson to 
some New York pier at a regular speed of eighteen to 
twenty miles an hour or even higher 

The first step in this development has been throvgh 
the engine. In France all the resources of the auto- 
mobile builder—the highly-skilled engineer-deeigner, 
the chemist and metallurgist, the maker of fine stecis 
and bronzes, the expert machinists, and fine machine 

(Continued on page 170.) 
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The 50 H. P., Twin-Screw, 60-Foot Motor Yacht “ Katrina II.” Speed, 13 Miles an Hour. 








A Typical Racing-Boat Stern. 














A Typical Cruiser. The 25 H. P., 














The 26°%4-Foot Cruiser “ Buddie II,” 
Photo copyright 1906 by Edwin Levick, 





The 331¢-Foot “ Josephine.” Her 36 H. P., Speedway Engine Has Driven Her at a Speed 


of 22.9 Miles per Hour. 





The 67-Foot, 50 H. P., Twin-Screw Coast Defense Inspection Motor Boat “ Norka” 
Speed, 14 Miles per Hour. 














The 86-Foot, 80 H. P. Cruiser “Unome,” Which Reached College Point 
First in the Race Last Year from Marblehead, Mass. Average 
Speed, 9.5 Miles per Hour. 


The 90-Foot, Twin-Screw, Gasoline Motor Yacht “Dodger” Driven by Two 
800 H. P. Standard Engines. This Boat is Said to Have Reached 
a Speed of 25 Miles per Hour. 





The 60-Foot Racer “Standard,” Fitted With a 800 H. P. Double-Acting Standard Gasoline Motor. Average Speed in Mile Trials, 29.89 Miles per Hour. 
VARIOUS TYPES OF MOTOR BOATS, 
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NEW TYPES OF GAS ENGINES FOR MARINE WORK. 
BY COMMANDER A. B, WILLITS, U. 8. N. 

The four-cycle principle is the most perfect one in 
theory and practice. Here the explosion of a charge 
performs its expansion and works completely to the 
end of the first stroke. It is then exhausted and ex- 
pelled by the return of the piston through the entire 
second stroke, while the third stroke draws in fresh 
mixture, which is compressed on the fourth stroke 
ready to be exploded at the beginning of the next. 
Here there is certainty of obtaining a full charge of 
the mixture in the proportions delivered through the 
carbureter, and both the increased reliability of action 
of this type and the decreased fuel consumption per 
horse-power are positive and marked. It is the type 
used in nearly all of the automobile engines built, and, 
in the marine-motor field, is the type along which high 
powers are being designed. 

The Bureau of Steam Engineering has taken keen 
interest in the current advances in this class of motive 
machinery, and has had its representatives witness the 
tests of the latest types with a view to the opening for 
such installations in torpedo boats when the’ fuel ques- 
tion is less uncertain. Already there are fourteen 
gasoline and gas motors installed in naval smal) craft 
and eight others waiting completion of hulls. Besides 
these, motors for light-powered boats for torpedo craft 
have been designed and are being built under the 
Bureau’s directions at the Norfolk yard. The question 
of replacing the machinery of some of the torpedo 
boats by explosive-mixture motors is still under advise- 
ment, and nothing is being lost through lack of keep- 
ing in touch with the latest developments. The naval 
installations thus far are as follows: 








H. P. 
“ Adder,” submarine. ........++ eee: coces Otto 4-cycle, 160 
“Grampus,” submarine... . ... Otto 4-cycle, 166 
“Moccasin,” submarine,,......+0.. .. Otto 4-cycle, 160 
“Pike,” submarine ... .csece..coeceess+-Otto 4Cycle, 160 
“ Porpoise,” submarine ........++++s . Otto 4cycle, 160 
“Shark,” submarine, ........... Otto 4-cycle, 160 
Sixty-foot Indian Head ferryboat......... “ Standard ” 4-cycle, 300 
Yard ferryboat, Portsmouth, N, H. ..«” Standard ” 4-cycle, 300 
SE Miss cocscceses, 0 +b0 8peene “Standard * 4-cycle, 25 
PEO” tender....cccccccccce -cecececes “ Standard" 4-cycle, 12 


* Maine's” 28-foot whaleboat, .... . Jager 4-cycle, 10 
Special 20-foot whaleboat, Norfolk Godechalk 2-cycle, 10 
Speciai 20-foot tender, Norfolk........+++ “Standard” 4-cycle, 12 
* Vesuvius’”’ 28-foot launch, ..... dager 4cycle, 10 





Those awaiting completion of hulls are: 


H, P. 
Submarine “Nine” (Fore River)........ ooeess+- Craig &cycle, 250 
Submarine “Ten” (Fore River)... ....cesss: Craig 4-cycle, 250 
Submarine “Eleven’’ (Pore River).......... «. Craig 4cycle, 250 
Sabmaring “ Twelve” (Fore River) .........+:. Craig 4-cycle, 240 


Seventy-five-foot ferryboat, Training Station, 8, F., U. L 


Works 4-cycle...... oedesereceteonsd sasecercos Osaee 250 
Water barge, Mare Island, Union Gas Wo., 4-cycle............ 120 
Water barge, Portsmouth, N. H., (2) Globe, 100 each, 4-cycie.. 200 

save Rebel oacess sues +. pouebenepane nce ° veee] B10 


It is seen by the above that 300 I.H.P. is the largest 
size motor thus far purchased by the government, and 
this installation in the 60-foot launch built for service 
between Indian Head and Washington stood a most 
satisfactory trial and gave 
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ders are now operated by opening the compressed-air 
throttle valve, and the instant the engine starts and 
makes two or three revolutions, the lever is pushed on 
to the next notch, which cuts out the compressed-air 
valves, and adjusts the cams to trip the valves in a 
regular, four-cycle sequence. Practically, the handling 
of this motor is very simple, there never being a min- 
ute’s hesitation in the action of the engine or the re- 
sult on the boat, as the motor jumps to full speed 





Fig. 1.— Vertical Cross-Sectior of Double-Acting 
Four-Cycle Gasotine Engine. 


almost instantly. While running, an air pump or com- 
pressor, attached to the main-engine shaft, keeps the 
air supply up in the tank, but can be shut off at will. 
There is no difficulty in keeping up pressure for weeks 
at a time in the tank, and in reversing there is usu- 
ally but a drop of about five pounds in the pressure. 
There will be no future for the single-acting motor 
for large powers in marine work. The manifest advan- 
tages in the matter of weight and arrangement for 
variations in cruising powers, as well as in greater 
effectiveness in distribution in the double-acting type, 
will make it unquestionably the only one to be consid- 
ered in the development of this class of machinery for 
sea-going craft. The difficulties at first experienced 
in arranging for the proper cooling of pistons and 
rods, and in devising efficient packing for the rod 
stuffing boxes, have been Overcome, and, as before 
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motor for the Indian Head boat, except that a regular 

reversing controlling cylinder is used with’ compressed 
air instead of steam, bringing the reversing under per- 
fect control. Means can also be provided by which, 
with one motion of a lever, all the lower exhaust 
valves’ can be lock opened and all the lower inlet 

valves can be lock closed instantly, thus changing the 
engine at once to a singie-acting six-cylinder motor, or, 
in other words, cutting down to half power with one 
movement and without any substantial decrease in 
economy. ‘Furthermore, the two units of three cylin- 
ders each can be unclutched so that the after three 
cylinders can be operated alone single acting, which 
actually reduces the power to one quarter of the origt- 
nal. Taking these points into consideration, together 
with the fact of being able (with a liquid primary 
fuel) to get under way at a moment’s notice under full 

power and maintain ahsolute regularity of speed as 
long as the fuel lasts, there seems to be little more to 
be desired toward securing an ideal marine metor, and, 
even should producer gas be used, the same contro! of 
the variations of the power is maintained, although the 
ability to instantly start from cold port conditions is 
not secured, there being, of course, some delay in get- 
ting the fire properly under way in the retort, 

Many of the details of the construction of this 500- 
horse-power double-acting motor are shown itr the 
photograph and are extremely interesting to the naval 
engineer. In .Fig. 2 the inlet side is shown, the 
carbureter (overflow type) being in the middie and 
placed low down, and directly controlled by the 
throttle-valve lever at the reversing cylinder on the 
left. The inlet vaives for compressed air are on the 
back, and not shown, but are merely applied in this 
type to the lower ends of the three after cylinders, 
so that the three upper ends of these cylinders and 
the entire three forward cylinders are constantly “on’ 
gasoline, either in the go-ahead or backing position of 
the cam shafts; and, as the sparking continues in all 
cylinders during the action of reversal, the very mo- 
ment the compressed air starts the engine in reverse 
the other cylinders immediately take up action ‘with 
gasoline, and the engine is running on explosive fuel 
immediately, so that the action of the compressed air 
is not practically more than the shifting into reverse 
motion and starting the engine in the desired direc. 
tion. The moment this results the reverse lever is 
shifted to the full-throw notch, which restores the 
lower ends of the after cylinders to gasoline. This 
reversal is practically instantaneous All the cam 
shafts are positively driven by gearing from the main 
shaft, and, consequently, the adjustments of the cama 
are exact, and the tripping of the valves in this ar- 
rangement is accomplished almost noiselessly, 

The lubrication of this motor is also a very inter- 
esting feature. Forced feed with sight-feed adjust 
ment is accomplished through plunger boxes shows on 
the after end of the motor, the upper box being for 
delivery to the center of each cylinder, and the lower 
box for delivery to the middle of the piston-rod stuff- 
ing boxes, the plunger pumps for each of the smaii 
pipes being worked by a lever with a small connecting 
rod to a pin on the end of the exhaust-cam shaft, which 
gives sufficient rotary mo- 





excellent performance. 
This is a_ single-acting, 
six-cylinder, “Standard” 
gasoline motor. It is of 
light construction, and its 
peculiarity is that it is 
Started as well as re 
versed by means of com- 
pressed air and a single 
Movement of a cam-shaft 
lever, exactly as if hand- 
ling an ordinary reversing 
link motion. Compressed 
air to 250 pounds per 
Square inch is primarily 
pumped up into two air 
tanks running along the 
side of the engine room 
by means of a small aux- 
iliary,'1-horse-power gaso- 
line engine driving an air 
pump for the purpose, this 
engine being also intended 
to drive a bilge pump and 








tion for the desired lift, 
the lift being also further 
regulated by a slot in the 
plunger lever, to which the 
connecting rod is attached 
The lubrication for the 
crossheads and crank pins 
is accomplished by a small 
plunger pump worked by a 
gear at the forward end of 
the exhaust-cam shaft, 
similar to the gasoline 
pump shown at the for- 
ward end of the inlet-valve 
cam shaft In the photo- 
graph, the oi!) being kept 
in a constant flow from the 
crank pit into which it 
falls, up through a strain- 
er box between the two 
sets of three cylinders 
(and just seen in the pho- 
tograph), back of the mid- 
die branching of the inlet 








small dynamo for lighting 
and charging storage bat- 
tery. Only the three after 
cylinders are connected to 
compressed air, and when 
the reverse leye 


r is thrown to the first notch away 
from center, e 


dhiities ither forward or back, the cam shaft is 
along to such a position as will bring cams 
to operate the compressed-air valves on these three 
cylinders, and to lift the exhaust valves on same once 
every revolution, instead of every other revolution. 
The three forward cylinders operate always on gaso- 
line, the cam shaft shifting governing-the rotative 
direction of the engine only. The three after eylin- 


A 6-Cylinder, Double-Acting, Standard Marine Gasoline Engine of 600 Horse-Power. 
The cylinders of this engine are of 1244-1nch bore and stroke, A 1000 H. P, engine with 16x16-inch cylindere ander constraction. 


A NEW TYPE OF GAS ENGINE FOR MARINE WORK. 


noted, examples of double-acting gasoline motors of 
500 horse-power are already in satisfactory operation 
afloat. 

It will be seen from Fig. 1 that the valves are posi- 
tively operated, water-cooled, and balanced. The pis- 
tons are cooled by water circulating through the cross 
head, up a tube in the piston rod, providing a return 
circuit around this tube. The reversing of the engine 
is similar to that described for the 300-horse-power 


pipe, and fed by gravity 
from this tank to the jour. 
nals; a surplus of ofl he- 
ing constantly circulated 
by this method and kept 
constantly strained without waste. The journals are 
of- ample dimensions and give no trouble whatever - 
from heating with this system of lubrication. 

Another important feature in this installation is that 
connected with the circulating water. As the boat ts 


designed to run in salt water, there has been a con- 
nection made by an ordinary keel condenser between 
a small fresh-water tank inboard and the circulating 
water pump, this latter pump being a slow-moving ong 
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of ample dimensions worked by direct gearing on the 
main shaft. It is found by this means that ample cool- 
ing water can be maintained from a very moderate 
original supply of fresh water, and the objectionable 
features of having salt-wate, circulation are entirely 
obviated Unquestiofiably this will be n important 
factor in all salt-water installations of this kind, and 


will greatly add to the endurance and protection of 


the outfit Where the circumstances make a keel con 

mer in any degree objectionable, a regular tube con 
denser (more properl cooler) can be adopted with 
clreuiath mp it, and secure ample provision for 

it i) 

! he oat inspected containin th ote in inde 
pendent installation of a sma {-horse-powe! Stan 
dard motor was made for the purpose of driving a 
dynamo for lighting the vessel and charging storage 
batter a bilge pump for constant use, an air com 
pressor for pumping up the compressed-air tanks when 


necessary, and a small magneto for sparking 


I wuxXillary not necessary to use except when par- 
ticularty desired, as, when the main engines are in 
operation. the air supply is kept up in the tan! by 
ttached pumps, and it is ea of course, to attach 
i I the n 

0 tie i I 
the Ar I 


-~--?o-> 


A HIGH-SPEED MOTOR BOAT THAT CAN BE BUILT 


AT HOME 
The tilustrations shown herewitl epict the Brook 
Boat Compan) No. 13 viewed trom the front 
ind side when travelin; t high spee! through 
e water, When the fact is consid d that this boat 
claimed to be going 28 milk in hour when the 
sraphs were taken, one can readily see that the 
lel of hull used is a good one, and one that throws 
t jitth pray when compared, for instance, with the 
Standat hown at the bottom of page 168. Fitted 
with 1 6§0-horse-power six-cviindel Sterling engine 
No t is claimed to have made a measured mile in 


minute 8 seconds last summer, which would be at 
the rate of 28.12 miles an hour As the photographs 
how. this boat looks every inch a racer, and appears 


from the shape of the hull to be capable 
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Bow View, Showing Wave Formation. 











Stern View, Showing Wake. 
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er, and especially designed for launch installation. At 
the same time every, improvement in the automobile 
world in the line of carbureters, ignition devices, lubri- 
cators, etc., has been transferred to the marine engine, 

In this country, under somewhat different condi. 
tions of manufacture, the builder has had on the one 
hand his old, heavy, slowly-turning engine, and, on the 
other, the French automobile and auto-marine engines, 
of wonderful refinement and lightness. The result ig 
seen in several magnificent machines in the larger 
sizes, purely of the marine type, with the skeleton 
framework of the steam torpedo-boat engine, light and 
powerful to an extent not dreamed of five years ago, 
with all the latest advances in gas-engire practice and 
electrical science making them as reliable and practi. 
cally as flexible and tractable as the steam engine. 
Every development of automobile engineering™in the 
line of better materials, finer tools, and improved meth- 
ods has gone to further the perfection of the marine 
engine. 

But the full measure of advance is not to be gaged 
solely by such costly machines as the double-acting, 
six-cylinder engine of 500 horse-power, started and 
reversed by compressed air. The improvement beging 
with the smallest and cheapest of the two-cycle engines, 
where better materials, improved design, standard 
tools of greater accuracy, and more scientific carburet. 
ers and ignition devices, have raised the standard and 
decreased the relative cost. Throughout the whole 
range of heavy engines, still in demand for much of 
the yacht work and in fishing and working vessels, 
there has been a general improvement along the same 
lines. Next to these stands a new class of launch en- 
gines of varying sizes from 20 to 80 horse-power, 
mostly of high speed as compared with the old type, 
but far lighter, more compact, practically as strong 
and durable, and superior alike in reliability and 
economy. 

With the improvement of the engine and the multi- 
plication of types and sizes has come a reconstruction 
of the entire power pleasure fieet on new lines. Lim- 
ited no longer to a few sizes of engine of a single type, 
the yachtsman and his designer have been free to plan 
a great variety of new craft. For day use there are 

launches of comparatively high speed of 





of atiaining th speed claimed It is 
1» Tee | tinehes in length by » Teet 
beam, with a depth of hull at the bow 
imidsbip, and at the stern of 31, 29 
and 19% inches, respectively The draft 
depends upon the size of propeller used, 
ae the hull is made flat at the stern, so 
that it giides nearly on the surface of 


the wate 








from 20 to 80 feet; for ordinary pleas- 
ure running there are comfortable and 
convenient craft of good speed, easily 
handled by one person and safe in any 
ordinary weather. Where cruising is 
the main object, the reduction in size 
and weight of engine has brought about 
a corresponding change in the refine 
ment of the hull, which is no*longer a 
homely box from which a speed of but 








Th bulider of the above-described 
speed boat is one of the oldest boat 
buliding concerns in this country. This 
company not only builds boats, but also 
makes a specialty of furnishing frames 


complete, with all the necessary material for putting 
them together and with patterns for cutting the plank 
ing. When supplied with all this material and instruc 
tions, which can be had at relatively small cost, the 
imateur can build himself a boat during leisure hours 
knowing that when it is completed, his craft will not 


be an experiment either with regard to appearance 


Besides the racer shown, the Brooks Company builds, 
er upplies frame for several smaller speed craft, 


amone which are a $0-foot 


The Brooks “No. 18” Making 28 Miles an Hour. 
A RACING MOTOR BOAT FOR AMATEUR BUILDERS. 


Bullet jackets consist of 80 per cent of copper and 20 
per cent of nickel. The five-cent pieces made by the 
United States government are composed of 75 per cent 
of copper and 25 per cent of nickel 
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INFLUENCE OF THE AUTOMOBILE ON LAUNCH 
DEVELOPMENT. 
(Concluded from page 167.) 
tools—have been utilized in the production of engines 
of phenomena! lightness, up to 300 horse-power or high- 





six or seven miles per hour is expected, 

but is as handsome and graceful as a 

sailing yacht, with double the accommo-. 

dation on the same length, and with a 

speed of at least a dozen miles. Still another new 
type is the rough-water cruiser, from 30 feet upward, 
including the 40-footers that raced around Cape Cod 
in 1905 and 1906 and the 40 to 60-footers that will 
race to Bermuda this year. While for this special 
work the old type of heavy engine still takes prece- 
dence of all others, the development of this most use- 
ful and interesting class may be traced back directly 
to the autoboat racing of two and three years ago—a 
reaction and a protest it is true, against the extreme 
racing type, but neverthe 





acing boat claimed to — 


make 16% miles an hour 
with an engine of 10 
horse-power, and a 22-foot 
speed lauach claiming 


njso S44 miles an hour with 


a 2-horse-power motor, and 
which heuld therefore 
ineke as high as 12 
‘aliies an hour with 6 to } 
porse-power. Still anothér 
i ’ model j l 
n ] 
which in | ! ! 
varying sizes from 25 to 
1) fee in length This 
boat can be built as an 
open or closed launch or 


hout for freighting 
purpores on shallow lakes 
or streome. Equipped with 
t icrse- power mo 

tor, it wiil ftaln a speed 


rom 6 to 9 miles: an 


oe 


Cupro-nickel says the 





Brass World, Is used for 





less owing its origin to it. 
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CANOVETTI’S AIR - RESIST. 

ANCE EXPERIMENTS, 
BY THE PARIS CORRE*PONDENT OF 

THE SCIENTIFIC AMERICAN. 

In view of the great ac- 
tivity which we find at 
present in the line of aero 
planes and airships of dif 
ferent forms, the study of 
the resistance which the 
air offers to moving bodies 
becomes one of consider- 
able importance. This ques 
tion is also of interest in 
the design of high-speed 
trains or automobiles and 
in another field, in the de 
sign of projectiles for ar 
tillery. Newton was the 
first who formulated a 8& 
ries of laws for air resist 
ance, supposing that it is 
produced directly by the 
inertia of the molecule of 
air as acted upon by the 
moving body. But this hy- 











two purposes In the 
manufacture of bullet 
jackets and in the produc- 
tion of fivecent pleces. 


Cabin of the U. 8. Coast Defense Inspection Boat “ Norka,” Which is Noveworthy for Its 


Roominess and Comfortableness. 


A TYPICAL MOTOR-BOAT INTERIOR, 


pothesis is far from being 
in accord with what hap 
pens in reality, and the 
laws which result from it 
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are only good within certain limits, and then approxi- 
mately. Following him, Euler brought out another the- 
comes nearer the practical conditions but 
without rresponding with them completely. On ac- 
count of its great elasticity, the air gives rise to phe- 
nomena which are not to be foreseen by theory. It acts 
differently according to the speed of the moving body. 
Up to a speed of 800 feet per second the velocity fol- 
lows a certain law, and after that it departs consider- 
ably from this law. It is difficult to establish any sure 
data of this value of air resistance for various shapes 
of bodies, and in spite of the experiments which have 
peen made hitherto in this direction, we may say that 
the question is far from being completely solved. 


ory whicl 
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series of repairs which had to be made, so that Cano- 
vetti found that he could make use of the inclined 
tracks for carrying out his new experiments, and thus 
means were at hand for making these tests upen a 
much larger scale both as to distance and size of the 
apparatus than before. In this work he received aid 
from the Accademia dei Lincei which enabled him to 
carry it out in a very thorough manner. To this end 
he had built a four-wheeled carriage frame of light 
and strong steel tubing, so as to run upon the rails of 
the track. Mounted at the front end of the carriage is 
a large square frame of bamboo upon which is 
stretched a cloth covering having a total surface of ten 

















171 


stopped without too much of a shock. Starting with 
the square frame a number of other frames having dit- 
ferent forms are used, such as a flat round disk, « coni- 
cal form, and others. When using the square frame 
and varying its surface from ten to two square yards, 
and at the same time varying the weight on the car. 
riage, the latter was found to take different and in- 
creasing velocities each time, and the speed of travel 
was measured and registered very accurately by means 
of an electrie device, A series of contacts are piaced 
along the track, spaced about eighty feet apart, and the 
contacts are connected with the registering station at 
the foot of the slope. Here are placed a set of appa 
ratus which have been specially designed for this pur- 





















































An important contribution to this subject is the re- pose and upon which is observed the exact course of 
} cent work of the eminent Italian engineer Canovetti. the carriage at any given moment. The registering 
| The experimental work which Signor Canovetti has instrument consists of a double Morse register, and the 
been carrying out of late concerning the question of air paper strip which is unrolled at a regular rate contains 
resistance to bodies moving at a high speed is of great two sets of punctures. The first series of dots are made 
} interest. The first experiments which Canovetti under- at regular intervals by means of a clock, while the 
took were made at Brescia in 1897 and from the com- second set lying alongside the former are formed by a 
mencement they proved highly successful. To carry needle-point on the armature of an electro-magnet 
out the tests, he used a steel cable of small diameter; through which current is sent from the contacts lying 
which was stretched from the top of the Castle of along the track, and when the car passes over a con- 
Brescia, a structure of considerable height; some 260 tact a dot is formed on the paper, thus giving an exact 
feet, down to the ground at an easy slope of about ten record of its passage, and the time can be measured 
degrees. The wire was tightly stretched so as to give by comparing with the set of chronometer dots. Upon 
' a nearly straight path, and upon it was made to run the data which are thus obtained Sig. Canovetti makes 
a two-wheeled carriage, transporting the body upon the necessary calculations for finding the air resistance 
| which the experiments for air resistance were to be and the laws which govern the latter. 
made. The bodies were hung below the carriage, and Canovetti’s Car on Track With Air-Resistance Frame After the experiments were made with different 
were variously shaped. For instance, one or two cir- Using Small Amount of Canvas. forms of flat planes, a new series of data were obtained 
| cular disks were formed of a metallic hoop with can- . by using a cone-shaped frame covered with canvas. 
yas stretched upon it. Where a pair of disks were used, Square yards. In the center of the carriage are placed First the cone was placed with the pointed end in 
i these were placed one behind the other and at differ- two ballast carriers in the shape of steel cylinders front, and next the point was placed in the rear, in 
ent distances. The researches were carried out with which can be loaded with small lead weights to the order to show the effect of the air resistaace upon the 
special reference to the forms of the bodies and the extent of forty pounds for each cylinder or a maximum body of an airship. These experiments have a close 
speeds which would have a direct application in aerial of eighty pounds for the carriage. The total weight of analogy to the researches which are made upon various 
navigation, either for aeroplanes or elongated balloon the latter is about 160 pounds. The apparatus thus forms of hulls of vessels in a naval testing basin. An- 
bodies such as are used for airships. constructed. is taken to the top of the incline and other series of tests which are likely to be of great 
Since the first experiments were made, Canovetti allowed to run down the slope by its own weizht. At value are those which Sig. Canovetti is carrying out 
desired to carry on another series of researches, but on the bottom of its course the carriage is stopped by a with the frame disposed as we find it in an aeroplane, 
a larger scale. This he had an opportunity of doing, metallic network which is stretched upon a properly in a flat or slightly inclined position, and this may 
i for the Como Brunate inclined plane, which runs up designed frame and is rendered elastic by a system throw some light upon the different conditions of bal- 
the mountain slope, was put out of working order by a of springs and counterweights so that the carriage is ance and resistance which enter into this question. 
f 
Spring Frame or Buffer for Stopping the Car at the Car Running Backward. Same But Running Forward. 
End of Its Course. Canovetti's car using a conical air-resistance piece (canvas-covered bag) Car having same conica! bag now placed against the bamboo frame, 
coming to a stop on the spring mattress. Cone is amali end foremost with the large end foremost, 
Frame stretched with wire net and held by coiled spring. and bamboo frame toward rear. 
yj 
} 
} 
| 
} 
' 
t 
: 
Canovetti’s Car on Down Grade to Test the Canovetti’s Experimental Car Used on Inclined Track, Running on Rails for 
Air Resistance. Air-Resistance Tests. 
The experimental bamboo frame is partly covered with canvas. In front isa On the bamboo frame in front is stretched more or less canvas for different air resistances, Other shapes are used ae ecen 
separate conical canvas frame or bag for other testa, in the illustrations, especially a conical shape, useful for gathering airship data, 
CANOVETTI’S AIReRESISTANCE EXPERIMENTS. 
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S0ME NEW AND USEFUL ELECTRIC HAND TOOLS. 
BY A FREDERICK COLLI 
lt is enerally acknowledged abroad, according 
Consul J. 1 Brittian, of Kehl, Germany, that 


Americans excel their foreign competitors in 


the manufacture of machine tools, due chiefly 
to their thorough knowledge of the industry 
and their aptne in meeting every possibl 


requiremen 


The above statement fn istihed 
new branch of tl I nel that 
buliding } ( driven b ele 
trici evera companti 
United Sta have give! per 
iion t t nuftacture of 
Bom | Wi re t pa 
One compar i elopment along 
this lin i ectrically driven bench 
dril! itapie ! u | wort a portable elec 
tric breast drill and an electric buffing and 
grinding outtit for household use The bench 
Irill h been « en y designed for the use 
( je ite re ir men, and manu 
f 
inp ’ 
ne ri 
¥ ’ 
M I 
W“ be min be el 
inforn nd more con wed of the advan 
tage i ‘ I fr Iriving their 
machines ‘ e tl he iving of bot! 
time an I ! ‘ ety just those Oo] 
rations fo e} | ‘ « bench drill i 
designed iri n herewitt 
furniahe with a ertica mot mounted 


ten feet of attaching cord and an Edison plug. 
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require attention only every three or four grinding 
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The bearings are provided with self-oiling able electric hand-driven tools, including a numbe of 


outfits for both external and internal work 


outfit includes a chuck of standard de radial and hand drills. The electrical tool-post grinder 
































weight of the bench drill complete is about 40 


enough to insure firmness and rigidity. 
trated has been put on the market especially for 


and for polishing silverware, jewelry, and 


of a sharpening tool is interchangeable 


intermittent service required in the ordi 


household outfit consists of a motor with 
extending two inches from the end of the 
o the inside of the wheel, the- necessary 
and nuts for holding the wheel in place 
wheel 3% inches in diameter, one 3-inch 


wheel ™ inch thick, together with attaching 


direct or alternating current and can be espe- 

wound to 220 volts 

alternating-current motor weighs about 25 
while the direct-current motor is much 
weighing but 15 pounds joth motors are 

simple, requiring no more atten 

In connecting with a source of current sup- 

cord is attached to the binding post of the 








nd the plug inserted in the nearest socket 





° 
The Portable Breast Drill Motor, 


on top of @ ¢ ! nz ina oc Ket 
cast integra wit the base, in which 
lt can be adjusted f rious heights. 
The motor body or head is also 1djust- 
ed adially for i Lit positions 

The whoie outfit rest na broad base 
Gx 10 tnehe which give it the neces 
sary stability The minimum height is 
16 inches when the motor arm is in 
the lowest position and the maximum 
height is 22 inch vhen the arm is 
fully raised. ti t range of 6 


inene tnhrot 


may i Lime rl 
is fed he irill iisi +) 1 
lar table, which is operated by a lever 


Within a range of 14% inches vertically 





Electrical Tool-Post Grinder, 


which we illustrate covers a wide range of work and 


is useful for grinding centers, cutters, ream. 
ers, dies, rolls, and the like, as wel! as for 
surface, parallel, and internal grinding jobs 
of all kinds. 

The shank of the grinder is clamped in the 
tool-post of the lathe, the motor carrying on 
its shaft the emery wheel so that it may 
be set at any desired angle, in which case the 
wheel is moved across the face of the center 
to be ground by means of the handle, as the 
shank may be set in the tool-post of a planer, 
shaper, or milling machine, or it can be 
clamped in an ordinary bench vise. A flexi- 
ble cord and attachment plug are connected 
and on securing the plug into any incandes- 
cent lamp socket it is ready for work. 

These portable grinders are usually wound 
for 110 or 220 volts direct current, though in 
special cases they are wound for 50 to 250 
volts and also for alternating current. AJ 
parts of the motor are inclosed, making it 
dust-proof; the spindle carries taper cone 
bearings and the wear may be taken up by 
means of a unit on the rear end of the spin- 
dle, these being also provided with dust-proof 
caps. A V slide having a 3-inch travel by 
means of a worm through the handle A is 
fitted with a gib to take up the wear 

The shank B is of steel and is fitted to the 
hole in the V cap; it is held in position with 
a screw clamp so that different sized shanks 
can be used, The extension mandrel C is 





domestic grinding and buffing outfit illus 


knive scissors, and other small edged 


articles A grinding wheel of suitable 


to insure a smooth cutting edge without 
buffing wheel These outfits are adapted 


ehold but are not suitable for the heavier 


work required by jewelers and dentists 


ord. These outfits are furnished for 110 


71 


ion than a fan 





he proper current is available 


A Cincinnati company builds a number of port- 











Grinding and Bufting Motor in Use. 


used for internal grinding by removing 
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The motor is series wound and can be 
suppiled with il or 230 volt winding 
fo: use on direct-current circuit only 
A singie gear reduction is provided be 
tween tie armature shaft and drill spin- 
lle Th hand wheel iounted on the 
irl ut haft at the » is convenient 
f turni he 1 add r fly 
wheel effi pir ea \ \ 
ing th | atic he 
irl rt ‘ I ‘ 

ior the « he ! 1 

\ wit! ’ me it 
ii nO Case i t ex ve l t 
drill the huck wi hold j 1/64 ir 

in diameter and from this all size Wal 





Portable Eleetric Bench Drill in 


Method of Using Bufling and 
Grinding Motor. 


SOME NEW AND USEFUL ELECTRIC HAND TOOLS. 


| the regular wheel and screwing the 
mandrel to the spindle. A tool-rest D 
is a valuable attachment, serving as an 
index for grinding cutters, reamers, 
etc.; this detachable tooth-rest insures 
that each tooth of the cutter will be 
ground correctly. 

Where tle grinder is set in a lathe 
for internal grinding the larger wheel 
is removed and the extension mandrel 
is screwed to the spindle in its place. 
The mandrel C will grind a hole from 
% to 1144 inch in diameter. The grind- 
er may be set in a milling machine and 
the cutter ground without removing it 
and the tooth-rest D may be used for 
indexing as previously indicated. 

Attached to the tool-post of a planer 
it is invaluable for grinding surfaces 
and for heavy parallel grinding, such as 
rolls, journals, bushings, and all kinds 
of hardened work. Heavier grinders 
operating on %, %, 1, and 2 horse- 
power are also constructed. In these 
latter types the bases of the angle 
plates are bolted in the tool-post rest 
of the lathe and it has a vertical ad- 





= justment to bring it in line with tho 


centers 

A labor-saving hand and breast drill 
shown in one of the cuts is useful 
for drilling holes in wood or metal. It 
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be used wherever the old style hand 
used, and not only does it save the 
operator but it does the work many 
idly, for it is driven continuously and 
The motor is provided with 
a switch to start and stop it, so that it is absolutely 
under contro! at all times, and as the switch is Jocated 
near the vertical handle it is within easy reach of the 
index finger. The chuck spindle is so arranged as to 
allow drilling on a line with the base of the motor and 
and corner drilling are 


is designed to 
drill can be 
strength of the 
times more 
at a much his 


' 
| 
xher speed. 


by this arrangement angle 


possible. 

The drill shown in the cut has two speeds operated 
lever on the front end of the motor 
slow speed for 


by means of the 
anid with this useful arrangement a 
large drills may be used or a faster speed for smaller 
These electrically driven tools are without doubt 
machine tools 
makes them 


ones. 
the compact 


built and tieir light weight 
especially desirable for all classes of small work. 


most powerful and ever 


extremely 
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LEATHER GOODS MADE OF HUMAN SKIN. 
BY M. GLEN FLING, 

It is a fact well known to a very few skilled work- 
men, and not known at all to the world at large, that 
human skin can be prepared, tanned, and made into 
durable articles quite as successfully as can the skin 
of our four-footed friends. You can say over and over 
again to yourself that there is really no reason why 
human skin should not be so utilized, and you can be 
told by the workmen who handle it that there is noth- 
ing gruesome in the work; you can reason and argue 
with yourself about the matter, and try to be “matter- 
of-fact and sensible,” and still there will be little shud- 
ders running through you and creeping up and down 
your spinal column at the thought of having the skin 
taken from a human body and made into some article 
of wearing apparel. 

The 
want to get over it, 
made from the skin, and you will find that the leather 


overcome this sensation, if 
is to examine some of the articles 


only way to you 


is very much like dogskin or pigskin. 

Mr. William Hansell, of Philadelphia, has the largest 
article which has ever been known to be made from 
human skin. He was particularly fortunate in getting 
enough of one grain, and succeeded only after a long 
and systematic search. The article is a beautiful pure 
white saddle, and any one examining it would be at a 
loss to tell the kind of skin from which it is made. 
When you are told, you realize that the pores which 
show have a familiar look; but when you are given a 
bit of the skin, of which Mr. Hansell has retained a 
few samples, you are amazed at the thickness. Three 
layers of skin you know you have, but knowing how 
easily a needle prick wiil draw blood, you are aston 
ished to find what a good thick covering these three 
thicknesses make. This saddle is made 
from the skin of one man. A woman’s skin, 
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tattooed upon it. Human skin may, however, be tanned 
with the hair on it, in which case the epidermis is not 
removed. Scalps so tanned are said to make the best 
wigs known, and because the tanning is done with 
alum instead of with oils, as is the case with furs and 
most of the hair-covered skins of commerce, the result- 
ing leather is much more durable. 
———————>+- 0 

HUGE BOWLDERS RAISED BY BUCKET DREDGES. 

The dredging operations which G. S. Mayes is carry- 
ing out for the Dominion government in Sand Point slip 

















A SADDLE OF TANNED HUMAN SKIN. 


of the west side of St. John harbor are presenting 
difficulties which it is safe to say were not altogether 
anticipated by the contractor when the work was 
started 

From a spot to the north of berth No. 2 an area 600 
feet wide and extending northwest toward the junc 
tion between North Rodney Wharf and Union Street. 
has been found to consist of immense bowlders vary- 
ing in weight from nearly 100 tons dovnward. Firmly 
imbedded in the mud, which in places covers them to a 
depth of 40 feet, 
ficult to handle, and the time spent in enabling the 


dipper of the dredge “Beaver” to obtain a correct bal 


the rocks have proved extremely dif 


ance beneath one of the giants frequently runs to 
hours. 
The picture showing a bowlder being raised in the 


dredge’s bucket gives a good idea of the work. The 
bowlder weighs about 30 tons, and when raised to the 
surface was found to be lodged endways in the bucket, 
could not be removed without 


The bucket, it may be 


and jammed so that it 
considerable delay and trouble. 


173 
hardpan, which is next to impossible to dig. The work 
has involved the destruction of ten large 
chors, 80 feet long, 38 inches square, incased in heavy 
iron, as well as the breaking of three heavy stee! dip 
pers and three 16-ton dipper handles. The 
gines of the dredge are two 24x24 cylinders geared 
up to 1 to 14, so that tremendous power is exerted to 
remove the bowlders, bedded as they are in such touzh 
material. Another great difficulty is that the abnormal! 
rise and fall of the tide, which frequentiy reaches 29 
feet, makes it difficult te carry on the werk at high 
and low water. 


spuds or an- 


Maib en- 


~~ +o —_ 
Effect of Duration of Stress on Strength and 
Stiffness of Wood. 

It has been established-that a wooden beam which 
for a short period will sustain safely a 





certain load 


may break eventually if the load remains. For tn 
stance, wooden beams have been known to break after 
fifteen months under a constant load of but sixty per 


cent of that required to break them in an 
short test. There is but little definite and 
knowledge of the influence of the time element on the 
behavior of wood under stress. This 
duration of the stress to the strength and stiffness of 
wood is now being studied by the 
the United States Department of 
timber-testing stations at Yale upiversi 
ties. The investigation should The ef 
fect of a constant load on strength: the effect of im 
pact load or the effect of different 
speeds of the machine used in the ordinary 
tests of timber under gradually increasing load: and 


ordinary 
systematic 


relation of the 


Forest Service of 
Agriculture at its 
and Purdue 
determine 
sudden shock; 
testing 


the effect of long-continued vibration. 

To determine the effect of constant jioad ot 
strength of wood, a has 
vised by which tests on a series of five beams may lhe 
carried on simultaneously. 
inches in section and 36 inches in length, each under 


the 


special apparatus been de 


These beams are 2 by 2 
Their deflections and breaking 
drum 


The resulta of 


a different load 

automatically 
thirty 
these tests extending over long periods of time 


points 


are recorded upon a which re 


quires days for one rotation. 
may 
be compared with those on ordinary testing machines, 
and in this way safe constants, or “dead” for 
certain timbers may be determined as to broaking 


strength or limited deflections. The 


oads 
] 


experiments of 


the Forest Service show that the effects of impact and 
gradually applied loads are different, provided that 
the stress applied by either method is within the elas 
tic limit of the piece under test. For example, a stick 


will bend twice as far without showing loss of elastic 
ity under impact, or the load is applied by a 
blow, as it will under the gradually 
sure ordinarily used in testing. The experiments are 


when 


increasing pres 


being extended to determine the relations between 
4 

strength under impact and gradual loads 

Bending and compression tests to deter 





generally speaking, would be too delicate. 

Now, it is not to be supposed that there 
trade in human leather. Hu- 
exceedingly rare article. 
will have a _ piece, 
made into a instrument case, 
and medical get 
enough to be made into a purse or a pair of 
slippers. Patients sometimes have a belt or 
a book cover or some such article made from 
a limb which has been amputated. It seems 
a peculiar mind that would take pleasure in. 
“souvenirs” of this order 

The wearing public are not alone in their 
aversion to the use of human skin for the 
purposes to which they unhesitatingly put 
the hides of animals. It is very hard to get 
workmen to handle the “leather.” Mr. Han- 
sell gave his piece of skin, after it had been 
tanned, to an old workman who had always 
made up all his leather goods, and told him 
to make it into a saddle. 

Three weeks the workman kept the skin, 
and one day he brought the partly finished 
saddle to Mr. Hansell with some question 
about finishing. “By the way, Hansell,” he 
remarked as he was leaving, “I wish you 
would tell me what this skin is. It is the 


is a general 
man skin is an 
Sometimes a physician 
cover for an 


occasionally students 








mine the effect of the speed of application 


of load on the strength and stiffness of 
wood have already been made ait the Yale 
laboratory. The bending tests were made 


at speeds of deflection varying from 
inches per minute to 0.0045, and 


from twenty seconds to six hours for each 


required 


test. The woods used were longleaf pine, 
red spruce, and chestnut, both soaked and 
kiln-dried. From the results are obtained 


comparable records for difference in speeds 
in application of load. A multiplication of 
the results of any test at any speed by the 
factor, derived from these 


proper reduction 


experiments, will give equivalent values at 
The tests 


cretely the variation of strength due to vari 


standard speed. also show con 


ations of speed liable to occur during 
test itself. The results plotted on cross-sec 
tion paper give a remarkably even curve as 


an expression of the relation of strength to 
speed of application of load, and show much 
greater strength at the higher speeds 

It is common belief among polemen that 
the continual vibrations to which telephone 


poles are subjected, take the life out of the 
wood and render it brash and weak. Noth 
ing is definitely known as to the truth or 


falsity of this idea. Tests will be under 








most contrary stuff I ever worked with; it’s 
worse than pig or goat skin.” 

Very injudiciously Mr. Hansell informed 
him that it was human leather. At that the 
workman dropped the half-finished saddle, 
and left without a word. He never returned, and noth- 
ing would induce him to finish his job. Mr. Hansell, 
after waiting three months, hoping he would change 
his mind, turned the unfinished saddle over to another 
workman, but he took good care not to tell him what 
kind of leather the “contrary stuff” was. 

The work of tanning human skin is pretty much the 
Same as that of curing any other skin. Curiously 
enough, tattooing goes through the epidermis to the 
under skin, and not a little of the tanning of human 
skin is done for the purpose of preserving the designs 


THIS BIG BOWLDER, WEIGHING 30 TONS, WAS DREDGED FROM THE 
HARDPAN IN 60 FEET OF WATER IN ST. JOHN HARBOR, NEW BRUNSWICK. — 


mentioned, is 6 feet 2 inches in diameter and is 9 feet 
2 inches at its deepest part, 

But this bowlder was greatly exceeded by one meas- 
uring 12% by 12 by 7% feet and weighing about 92 
tons, which was raised by the same means. It was dug 
at a depth of 60 feet. below high-water mark. The 
dredge was then moved, with the stone in the bucket, 
about 150 feet, when the stone was deposited. 

In the prosecution of the work the greatest difficulty 
has been found in digging out or unearthing of these 
bowlders, as the material they are found in is marl or 


taken to determine the effect of constant 


vibration on the strength of wood 


+++ 
During 1905 the oilfields of the United 
States produced 134,717,580 t petrolevin, as 


against 117,080,960 barrels in e production was 


greater by 17,000,000 than that YY previeus year 
It is significant, however, that the value of the 1906 
products was $17,000,000 less than that of 1904. The 


largest quantity of oil produced by any State in ihe 


Union is to the credit of California, which prodne« 
33,427,473 barrels of oil in 1905, or 24.81 per cent of 
the total output. Next comes Texas, with 28,136,189 


barrels or 20.89 per cent of the total, and third Ohi 
with 16,346,660 barrels, or 12.13 per cent of 


the whole 
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RECENTLY PATENTED INVENTIONS. 
Miectrical Devices. 


PRINTING-TELEGRAPH J. D. Wurrs, 50 
Clanriearde Gardens, London, England The 
object of this invention is to provide a “com 
pound selective relay for use in connection 
with an apparatus like that deseribed in the 
gpecification of Mr White in his former 
Iinited States patent, so that the various local 
‘4reuite which control the mechanism may be 
operated by a main circuit in way that 
meseages tranemitted alton t irceuit from 
an ordinary M ‘ t nilar tranemitter may 
be printed automatically in the proper chara: 
ters 2 tif ceiving end 


Of Interest to Farmers, 
GROOVING AND DITCHING PLOW. 
W. M. Benson, Newport, Va The purpose of 
the invent ie to provide a tandem gang groovy 
ing plow, particularly adapted for use In sem! 
arid wad, and to so construct the implement 
that the plows are set tandem or one directly 
hind the other, each consecutive plow-point 


the 


producing a 


deeper in furrow than pre 


the 


being set the 


ceding ne for purpose of 
ep groove at one operation, and wherein also 


plow-points are of graduated widtl t he 


lowest one being narrows 


rENCE. POS ! ‘ Wik M 


le fntitel he invention ha t ad 


rand or fence wire fastening means 


means of the char 


not 


being to provide 


tated 


only 
the 


which shall 
the 


inexpensive 


posts, but 
effect 
the 


securing of strand-wires to 


and ready means for 


the 


provide 


ing the securing of strand-wires to 
posts 

rIVATOR Ww r. GroRGE, 
Ihe 
the 


plow to be 


PLOW oR CU! 
improve 
the 


a trans 


Favett tile rena object of the 


ment t to enable distance between 
adjusted in 
the direction of 


further 


shevels of the 


verse direction with respect to 
to pro 
the 


with re 


advance of the and, 


ni ment, 
which 
certain 


vide aa arrangement will enable 


degree of advance of shovels 


apect to the 


others to be adjusted 

AND CULTIVATING 
New York, N. Y¥ In 
pertains to Improvements in 
the 


pro 


DEVICE 
this 


EDING 


KING, 


Wk 
T. J 
the invention 


case 
weeds and 
the 
device of this character by 
the like readily 
with but little 
DISTRIBUTER H r 
rhe 
eccentric to 


devices for extracting plants, 


like from the ground, object being to 


vide a means of 


weeds of may be drawn 


which 


from ground manual labor 


FERTILIZER 
Yoounsa, 1} 
of the 


revolu 
that of 


lorence Ss. ¢ center of 


tion ¢« wheel being 


the 


aleeves knives ure projected 


and retracted the 


one side of cylinder upon 


adjusting collars circum 
the shaft the 
point of projection of knives 
the knives in 


outline of 


oppoalte By 
ferentially of commencement of 
varied 
the 


thereof 


may be 


Kdges of passage beneath 


hopper follow jhe the bottom 


and remove a thin layer of fertilizer and 


drops fertilizer 
the knives 


revolution of 
After 
the cylinder 
fertilizer \ 
width equal to 


contirved eylinder 


on the ground dropping it 


retract into thus cleaning 
the 


spread, of a 


begin ft 


themselves from continuous 


layer is 


width 


the cylin 


der’s 





Of General Interest. 
SHIP POR CARRYING LIQUID ¢ 
IN BULK c. B Newport 
The ‘n 


ARGOES 
Va 
for 


BURNEY, News, 


vention is an improvement in ships 


earrying other liquid cargoes in 


hulk it ie 


the 


petroleum or 


steady in a seaway, operating on 


wn Ine€ principle technically known as 


weights which consists in re 


winging the 


moving weighte on board of a ship from the 


center tine out to the sides, causing her to be 
steadier and roil more easily 

COMPOUND CONDIMENT-HOLDER L. B 
Panker, Sulpher, Ind. Ter The inventor has 
for ohjecta the production of a device in which 
the caps of the shakers or distributers adapted 
te eoniain sait and pepper and other condi 
ments can be readily removed and replaced 
and the perforations therein remain in a free 
and open estate by the action of means carried 
by a closure-tid operable to close that shaker 
not ™ ame 

APPARATUS FOR SMOKING MEAT,-—C 
Scumti New York, N. Y One purpose of 
the inven t t pr he or a perfect com 
bustion i the and riher mean 
heating and for prod Oh rely n 
dependent of the chamber in w h the arti 
clea are placed for smoking and cooking, thus 
preverting them from absorbing the odors 
peeniiar to gas when burning, and also pre 
venting the deposit of carbon on the products 
which occurs at times under ordinary condi 
tions 

FPKEDINDICATOR W ‘ PLANK, Las 
Micres, Mexico rhe object of this Invention 
i ‘ reome the difficulty of taking the speed 

ts | producing an indicator in which 

\ will be no danger he spindle com 
mitent i" = ment to the indicator-dial 
until euch f ea lesired by the KOT This is 
done by makin the pindl in two sections 
which re acapted t au leally on 
nected by pressing the ind r for d 

ATTACUMENT FOR MOUTHPIRCES o1 


TELEPHONE. TRANSMITTERS WwW. ¢ 
Mexico rhe mouthpiece of a trans 
sugh constant foul 

rhe 


PLANK 
las Viores, 
mitter thre 
unsanitary 


vee becomes 


Invention consists of numer 





facilitate | 
| postion 





object of 











and | 


ous concentric removable linings of antiseptic 


paper so molded as to properly fit the mouth 


plece and fastened therein and which is adapted 








er, Royalton, Pa. The improvement. provides 
ja reliable safety attachment for the weakest 
point of an air-braking system—that is, the 
coupling between the sections—and that the 
attachment is operative under any abnormal | 
condition which may be present. To prevent 
dragging of chains when the cars are un 
coupled, they may be attached by any suit 


to be readily removed sheet by sheet as the 
inner sheet becomes solled or unsanitary 
Hardware. 

NUT-LOCK W S MASON la Salle, Ill 
The device may be employed with nuts of 
aquare, hexagonal, or other shape An object | 
of the invention is to provide a lock which 
will securely hold the nut upon the bolt against | 
sccidental displacement or loss, and which may 

id quickly be placed in position or re 
moved 

ECCENTRICAL CUTTING-BIT J. H. Tom 
brace. and J. F. Scuunper, Covington, Ky 
The invention relates to bits used in boring 


holes In wood or metal; and one object of the 


improvement is to provide novel details of con 
struction for a bit of the character indicated | 
which is easily adjusted, enabling the lateral 
adjustment of the bit to the axis of its shank, 
whereby the bit will bore a hole of any de 
sired diameter and depth within its capacity. 


Household Utilities, 


| 
| 
> 


[IRONING - ROARD L, G KRANS East 

‘ I In the present patent the 
relates to roning-boards such as 

used in laundries for troning clothes; and the 
the improvement is to produce an} 


set up in 
rigidly in 


ean be 
maintain 
which 
when 


board which quickly 
itself 
will 


not in 


ironing 


position, which will 


when erected, and 


be folded into small space use, 


Heating and Lighting. 
WATER-HEATER.—J. A 
DD. ¢ This portable 
with a 





Frey, Washington, 


heater is adapted to be 
water-supply and 
which 
appa 
off 


connected source of 


is provided with an eduction-pipe by 
the 
drawn 
rapidly 
burner. 
proper 
elr 
comprising 
and 


circulated through 
heated 
effected 
kerosene or 
provements in the 
part which 
and in 
the 


water which has 


ratus and become may be 
The 
economically by a 
There 


or interior 


heating is very 
other 
heater 
the 
parts, 
deflector, 


are | 
through water 
culates connecting 
the casing, 


thereof 


flame supports 


Machives and Mechanical Devices, 


CRYPTOGRAPHIC MACHINE H SURG 


normally | 


| Names and Address must accompany all letters or 


and | 


a 


Mollkirch Rosheim, 
vention is applicable to 
the 


they are 


The in 
ma 


Germany 
all 
are 


hear 
type-writing 


chines in which type earried by a cir 


le, even when mounted on type-bars 
indeed, all that need 
the type-carrying 


with a 


or movable levers, and, 


be done is to render movable 
the same 
a kind to produce 


of various 


circle and to connect mechan 


ism of a predetermined series 
cylinder 
the 
types 


of said circle or a 
the discrepancy 


the keys struck and 


motions 


in order to obtain bet ween 


types marked on the 
printed 
FILTER FOR 


RINO, Camper 


DEFECATION R. M 
Cuba A tank 
other 


VILLA 
huela, is employed 
molasses or 


within 


molasses 


for 
defecated and 
the 


being 


containing syrup to be 


which are disposed stir 
with shafts, 
revolving the 
Means regulate the 
and further means 
and still further means 
the tank for receiving ‘the 
may be caused to return 
said named means embody 
discharge-pipe for 
collecting therein 


rers for in connection 


means employed for 
directions 
the 


structure, 


in opposite 
speed of each of shafts, 
clean the 
associated with 
overtiow and which 
to the tank at will, 


controlled 


ing a valve lees 


wv sediment 


Movers and Their Accessories, 
AND WHISTLE DEVICE M 
Durham, N. J This 
for water-craft 
explosion-engines Such 
whistle 
commonly 


Prime 

MUFFLER 
ZWIicKL, New 
especially useful 
pelled by 


must 


device is 
small pro 
water-craft 
and 
compressed air 


use a for signaling , purposes, 


these blown by 
The 
in that visible 
whistle ts that navigators of other 
craft have difficulty in locating the signal. The 
adapted to be 


are 


use of this air has a serious disadvantage, 


there is no signal when the 


blown, 80 


device 
an 


object Is to produce a 


used in connection with 


which will enable the steam-whistle to be oper 
ated when Gestred 

STOP MECHANISM FOR STEAM-ENGINES 

A. A. Funcer and D. K. Carrrer, Jasper, 
Ala The Invention is in the nature of a stop 
devi for at will throwing a Corliss steam 
engine or other engine out of gear from any 
part of a plant or by the automatic action 
of ite governor when racing or running wild 
It consists of the novel construction and ar 
rangement of electromagnetic tripping devices 
and their connection with the valve gear 


Rallways and Their Accessories, 


MINE-CAR.—-C, A. Keuier, Rosedale, Ind 
The object in this improvement is produce a 
ear adapted to be used for transporting the ma 
terial mined and constructed so as to facilitate 


automa tie 
the 
the 


dumping of the material carried; at 
the car Is made 
adapted for carrying 
which ts to be 


same time so as to enable 


me to be readily 
dirt or material 
eled car 
CAR-STAKE R. L 
The 


similar shovy 


from the 
EDWARDS, 


invention 


Perry, Okla 


homa Ter refers to car-stakes 


explosion-engine | 


| 


same | 


| 
| 








such as used at the sides of freight-cars em- 
ployed for carrying lumber or logs The ob 
ject is to produce a stake having a mounting 


which will permit it to be readily adjusted into 
an erect position, but which will enabie it to 
be quickly folded down in an inoperative 
tion. 


AIR-BRAKE 


posi 


SYSTEM W. H. EIcHeLeerc 


able means to the free end of the hose 


Designs. 
DESIGN FOR A COVER-DISH R. L. JoHn- 
Stoke Trent, Staffordshire, England. 
In this design the cover-dish is 
of oval the cover handle 
the the 
varied, There is a gracefully 
the body of the 
beautiful curve 


SON, upon 
ornamental 
From down to 
the 
pleasing 


each 


form 


edge of cover slope is gradual, 
and 
scrolled handle at 
dish The body 


from the top to 


end of 
lines show a 


the base. 





Nore.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each 
Please state tne name of the patentee, title o1 
the invention, and date of this paper. 











We can- 


signs of Small Dynamos,” 
not give you directions for 
current to 20 volts, 
amperes also which flow. 
lating as well as Divide 90, the rest of 
the voltage, by the number of amperes. The 
quotient will be the ohms of wire to be used. 
A small iron wire will be a proper one for 
resistance. 


price $2. 
reducing a 110-volt 
without knowing the 
You can do the caleu- 
we. 


the 


(10385 
on the 


G. G. asks: 1. Is there a paper 
market which, when damaged, will be 
discolored by the passage through it of a mild 
electric current, such, for instance, as 
be generated by dry cells? A. 
for determining the pole of a cireuit 
purchased. If not, it may be made as 
one part of phenolphtha- 
lein in ten parts of alcohol, and add 100 
parts of distilled water. Soak blotting paper 
in this and dry it. Then soak again in a 20 
per cent solution of sodium sulphate in water 
and dry again. To use this moisten a piece of 
the paper in water and apply the wires to it. 
The space around the negative 
bright red. 2. Is there any 
preparation which would cause paper dampened 
in it to take a dark the 
through it of such a current? A 
potassium iodide in water, add 
bring to a boil Soak paper in 
damp apply the before. A 
dark color is formed around the positive wire, 
By moistening the paper of No. 1 with the 
starch solution two colors would be formed. 


would 
five Perhaps a 
paper 

can. be 


follows: Dissolve 


pole turns a 


harmless chemical 
color by passage 
Dissolve 

Starch 
this, and 


some 
and 


while wires as 
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Notes N s 
and Queries. 


HINTS TO CORRESPONDENTS 





no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 


some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. ° 

Minerals sent fur examination should be distinctly 
marked or labelec 





(10383) B. W. N. asks for informa- 
tion concerning transfer ornamenting. A. There 
are many different ways of putting on the 





| INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
February 12, 1907, 


AND EACH BEARING THAT DATB 


(See note at end of list about copies of these oa 


Abrading, A. H. Radell 
Acousticons, connection 
Advertising, etc. 


for, H. W. : 
neeeee for, Gilman & 





DEE, bin died-etd Onsen ed das ... 843,889 
Aeronautical mac hine, A.” Mc ‘arthy déetoud 4,172 
Agricultural implement, E. V. Fielder.... 843,741 
Air brake attachment, G. Emery .......... 4,270 
Air brake system, G. Mac loskie . vevven 843,75 
Air compressor, A, McCarthy ....... 844,173 
Ee, 2 «Es can vance senes< 843,904 
Alarm for gages, ck ete., A Char 

land Je sceetee senses 843,929 
Amusement device, A. F rancovich ak a i eat all 844,116 
Annealing and bluing furnace, continuous, 

, A Costello vecthe suet ates .... 844,101 
Armature, attac bment for motor, a We 

McManiman ° és habe 843, 836 
Atmosphere regulating sy stem, Peters & 

Hungerford ESE ERE OR a I ned ee 
Auger, combination, M. 7 eae 
Auger, earth, M McWhorter 


Automatic alarm, P. Bourne 




















| ornament, some preferring one way, others ® | Automatic switch, A. N. Bradley. 
different method, according to circumstances | Automatically operated shovel, F Arnst. 
and individual skill. We shall endeavor to|4¥utemobile gearing, D. D. Culver . o* 
. | Automobiles, reversing and change “speed 
give the most simple and successful method gear for, C. W. Duer : ‘ 
known. First, let it be understood ‘that all | Axle box, W. F. Graffis 
ee : | Axletree, J. A. Lease ... pe 
pictures that show the colors complete are} Rack pedaling brake, ©. A. Fenn .... 
only suitable for white or very light colored | Bag fastener, Erickson & Heilman .... 843,034 
( » ' are cover . 4 Baggage coupon check, excess, F. H. Crump 844,102 
br sere those that are covered with a white! pail for cooking utensils, Bowman & MclIn- 
grounding, gold, metal, or silver leaf, can be SE aches ccedtasspsccseunae . 843,863 
used on any lor, light » ™ J . ,+. | Balance wheels, posing” and weiss tool for, 
8 lo y colo igh or dark. After get J. &. Kirstein .. 843,764 
ting the work ready for ornamenting, give the | Balers, power attachment for hay, Pr. A, 
picture a smooth, thin coat of some quick-dry Ryther . 843,631 
i ais : P 7 Baling press, J rs 844,053 
ng~-copal varnish, thinned with turpentine] Baling press, C. 844,068 
(other preparations are used of which we will | Baling press, J. M. . . . $44,258 
speak hereafter), being careful not to go beyond Baling res’ eed acehaniy iV" Davie. aaa oes 
the outline of the design. Allow it to dry un-| Bearing, box, A. 0. Hedfors............. 5 
til it has a good tack, ar Bearing, spring, R. Edwards 
op good tack, and put it on the work Bending machine, G, F. Pross ......... 
|}in its proper place. Roll it smooth with an] Bin. See Coal bin. 
India-rubber roller, or smooth it with a paper | Blast furnace, 8. A. Kennedy......... 
. 8 ol 4 Blind adjuster, I. L, Garside.... 
| folder, until every part adheres well. (For] piind and the like, window, D. I. 
very large pleces, it is well to lay them, after | Block, Grainger & Klepsch ...... 
[they ate the right tack, tetween ‘tro aneets| Be, tue fener 31 F Bao 
of damp blotting paper. It will stretch the | Book loose leaf memorandum, 
paper and make a smooth transfer.) Now wet Ri Ps sor i rR. J Nicholson, relasue. 606 
the paper, smoothing it down at the same time, | Boot and shoe machi Ae Northern. «... 843,839 
until it has absorbed all the water possible ; | Boot and shoe tree leg, G. E. Finquist. 843,673 
. toring machine, A. Collet . $44,099 
leave it about a minute, and pull off the| Rottie- capping machine, @, Kirkegaard. 
paper carefully. Should any parts of the de 844,028, senna 
‘ P . rate “dicine, A. - 4 p.... S48 
sign still adhere to the paper, press It down | Bottle indicator, medicine, A. R- Supe... S44 es 
again, wet-rub it until it separates easily. | Bracelet, T: D. Giguere .............. 3,888 
After hav . na . om — Braids and trimmings, machine for mak 
; ing removed the paper, press the 1s, EEL ds ch'bn dos uisscek 844,027 
design on well and wash and dry it off. Should | Brake beam fulerums, forming, F. W. Bau- a 
any blisters appear, prick them with a pin and TOBE ceccscesestecss : 843, 
ne . ay . I Brake control system, L. A, Hawkins.. 843,749 
press down. In a few hours the design may | Brake operating mechanism, R. H. Nichol- 
be varnished, which will inerease the brilli son i ee ee eaaee 
7 ae as Mr: = Brick ress, hand, >» oe urdock. ‘ 
ancy of the colors. An improved method has | prush ‘cutting machine, T. B. Hendricks.. $43,004 
been introduced which saves time and works | Brush, fountain, R. H. MeDowell.. 43, 690 
with more certainty. The design is coated — a - cee ooh ote 
with a transfer cement of his own manufac-| Buckets, soap and brush holder for, H. F 1 
ture, without regard to outline, sferre & F. E. Neumeyer ~..+ $44,1 
8 + e, transferred as Buckle, attachable ‘stitchless, “M, "Barabasz. 844,082 
usual, and the traces of the cement around | Buckle. cross line, H. I Per $44,154 
the design washed off, with the detergent (also | Buggy top rest, P. D. ah oe.< 3, 
his own invention), which will remove every a =e aoe to 844,206 
particle of cement without injuring the colors | Building, metal, H. Niesen Be 
r gold i » least »w drops ” Burglar alarm, C. W. Kuen . - 843, 
or gold in the leas A few drop poured on “| Burning liquid fuel in conjunction with 
sponge or chamois skin are sufficient. For fine steam, apparatus for. F. Cotton...... 844,004 
ornaments, having many fine lines and touches, | Burnishing machine, Hauberg & Olsen.... ais eee 
i _ -_ . . 2 Bust supporter, DED itive ©6 wh oe 844, 
it is necessary to use these preparations to Butchers’ blocks, machine for surfacing, 
make a neat job ee ee ares 44,022 
so Button blanks from shells, cutting, AL Pa 
(10384) G. E. D. asks how to wind a ee eS Pap 
7h : Cable hanger. B, H. Skinner ....... 844,200 
small 75-watt dynamo to run same as a motor Calculating device, R. L. Hubbard ... 843,944 
on a 110-volt direct current How to reduce | Calculating machine, N. J. Goldfarb...... 844,120 
a voltage of 110 direct current to one of 20 a G gg - 
volts most advantageously and in the sim-| Can opener. F. C. Smalstig. 
plest manner in order to run a motor wound | Candle holder, O. Kampfe . 
. Canning operations, apparatus employed in, 
for only 20 volts in circuit with a 110-volt M. So ee eg, 843,893 
current. A. Seventy-five watts are a _ tenth Cacutchoue solutions woe | to yg my 
ss . . " > POUS 
of a horse-power. We do not know where the P. prowl cat Her nsccaper reba. 20 244,077 
winding for so small a dynamo can be found. | Car, child’s hand, 
Sin widen me... Car coupling, 3.605 
ie nearest we can come is @ machine with a} «,, coupling, 8. W 858 
sixth horse-power. This is in Poole’s “De-!Car door, Vorhes & Crisman.......... ‘ 343.647 
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31 Years of Success 


Foremost in Public Usefulness, Security and Public Confidence 





Thirty-first Annual Statement, January 1, 1907, shows: 











ASSETS, over - - - ~ - - - - ~ - - 127 
LIABILITIES (including Reserve over $103,000,000) nearly ~ - - 107 
CAPITAL STOCK, (3-2 60004 UR eae ee eee 2 
SURPLUS (largely for ultimate payment of dividends to Policyholders), over 18 
INCREASE IN ASGRER: eatin secu eh a | eee 20 
PAID POLICYHOLDERS DURING 1906 over - wi o's - - 16 
INCREASE IN AMOUNT PAID POLICYHOLDERS 1906 over 1905, over 2 
TOTAL PAYMENTS TO POLICYHOLDERS to Dec. 31, 1906, over - 123 
CASH DIVIDENDS AND OTHER CONCESSIONS Not Stipulated in 

Original Contracts and Voluntarily Given to Holders of Old Policies 

to date, nearly - - - ~ ~ - - - - - 74 
LOANS TO POLICYHOLDERS ON SECURITY OF THEIR POLICIES, 

nearly - - - - - - - ~ - - - 5 
NUMBER OF POLICIES IN FORCE, nearly’ - - - - - 
NET INCREASE IN INSURANCE IN FORCE, over - - - 82 


Million 
Million 
Million 
Million 
Million 
Million 
Million 
Million 


Million 


Million 


7 
Million 


Bringing Total Amount of Insurance in Force to over 


Million Dollars. 


The Year’s Record Shows: 


and Dividends. 


Efficient, Economical Administration. 
Increased Payments to Policy Holder for Death Ciaims 


THE PRUDENTIAL 


Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 


Dollars 


Dollars 
Million 
Dollars 


One Billion, Two Hundred and Fifty 


HAS THE 
STRENGTH OF Large Saving in Expenses. 
GIBRALTAR Lower Expense Rate than Ever Before. 
Reduction of Expense Rate in Industrial Department 


strictly limited to selected lives. 


nearly 34s% of Premium Income. 


Favorable Mortality Experience. 
The business operations of The Prudential are confined to the United States and 








DIVIDENDS TO POLICYHOLDERS DURING 1906 OVER 
DIVIDENDS PAYABLE TO POLICYHOLDERS DURING 1907 NEARLY 


$1,250,000 
$1,700,000 


Many letters from Policyholders receiving Dividends demonstrates that the results more than meet the expectations of the Insured. 











Incorporated as a Stock Company by the State of New Jersey. 


For Every $100 of Liabilities The Prudential has $119 of Securely Invested Assets 


WRITE FOR INFORMATION OF POLICIeS, DEPARTMENT 121. 


THE PRUDENTIAL INSURANCE CO. OF AMERICA 


JOHN F, DRYDEN, President Home Office, Newark, N. J. 
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“ ” Poos and Car door, grain, J. Johnson 844,024 
ar Power Car grair door, B. Sehreilx 844,10 
Serew Cutting | Car haul ©, W. Miller 844,164 
Car hav ‘4. W h Stecke 844,291 
Oro Lathes | Car, peasenger, W \ J 844,135 
} Car satety applian 
' drew 844,228 
POR nen ACCURATE WORK | Car seat “ 844,224 
Send for Cat KB. Car wheel, pit, | i & ir 843,883 
Cars, automat i brake cou g f ail 
SENPCA FALLS MFO. ca, way, F " 84 i, 843,702 
695 Water Street, Carbonator, 843,778 
Seneca Pails, N.Y., U.S.A, | Carousel, © 843 908 
Carpet stretcher, J. Driver 844,107 
at Carpet swe H. W I 843,770 t P r : 
o The Haynes factory was the first automobile 
Engine and Foot Lathes agen am Ha we = wcAdat 844.160 factory to be built in Aserica (1893). 
MACHINE SHOP OUTFITS, TOOLS AND re NR ee a ig 944198 The Haynes was the first to adopt low ten 
SUPPLIES BEST MATERIALS. BEST ( attic — Ss d. 4 Kett — , "eo sion make-and-break ignition (1895). 
WORKMANSHIP CATALOGUE FREE Cement work, tool for, B L Soke The Haynes was the Grst to use nicke! 
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. | Chain M id raum . : steel and aluminum alloy in a car 
a t Purdy 844,288 The Haynes was the first to adopt 
and Turret Lathes, Pian- | ' unwelded, 8 I von ‘ Side entrance bodies and large wheels, 
Foot and Power | ers, Shapers, and frill Presses I x , : 844,006 The Haynes is first to adept the 
RPAKD I it W. 24 St. OCimeinnati, OU.) Chart ¢ jraf g garments, | Hi. Black roller pinion and beveled sprocket 
d Price | c : cal Weid i irect drive, making possible the com- 
VY emical receptacle eida & Hard and high power 
ee er 1.0 Cherry stoner, B. Mai sfirst to establish 2 
Chimney, J Vv. Boland septation § r reliability puts 
Counters Chimney’ stack "base, J. Herr ie Sia SF tet ces nee 
ony . oa aCe, y we shown hesowtih s the same chassis 
egister 1 procating huce acleod ¢ ticl =e serit i n ware 
movemen - olu Chuck. drill, W Borchert val yed kes a rit in the Vanderbilt 
tions, Cut full size Churn operating mechanism, W. |. Kersh Hi , 
Be Clgar filler cutting nachine Bright «& The aynes 1s the Highest Powered ——— 
ar boklet Free Davis oe ven gas t, ‘The exclusive The Haynes Standard 50 H. P. Touring Car for 1907, Model “T,’’ the 
eo MFG. CO. Ciearotte shell ., I Prescott ate che cai sait er Fimen Drive highest powered shaft driven car built. Price, $3,500.00. 
argeant Mt, istern cover, G t seduieeenee 
warttere (enn Clamp, L. P. Imhoff For full information and specifications, address Desk H 3. 
aimee Mdemeetens Clar t. Mille ; 
Cpcometere, Mometer ch M ) ; HAYNES AUTOMOBILE CO., - --- KOKOMO, IND. 
"Wine Uasté a 84 0 Oldest Automobile Manufacturers in America Members A. L. A. M. 
\ ata NEW YORK, 1715 BROADWAY. CHICAGO, 1420 MICHIGAN AVENUE, 
VORK SHOPS : 
| . 3 ti ’ 
| “4 
ra. with 
ut ate ' ed with . @ J 
" S44 
BARNES’ FOOT POWER Coal bin, “A. H. I 13/89 
' n S43, SOD 
MACHINERY ————_!. Coating gilded surfaces “= . ma Ou fl 10U e 0 Wil iS 0 e eatin 
allow lower ds on jobs, and give ; er for, J A. Het . &4 $12 
wreater { it on the work. Machines h gag \ I I nderg S45. S42 
sent on tral if desired Catalog Free. , fee mak A. I . W ‘ S4 27 
W.* & JOHN BARNES CO ( wy ny 5. | - <A ggg ty i e $7" 75 
Estavlished 1879 . spring <nuds S43. 827 
1989 Rusy Sr ROCKFORD, tt ( of a - y - A. « “a W J . aaa 3 
: —|Coin holding and deliveri lev I. W ; 
THE B. F. BARNES Meak ; : Hopki ali 
_- ake 4 2s2 opkins & Allen . 
14-INCH DRILL | (it 7, J. W. diewkor Sa 2 p Allen .22 Caliber Repeater 
| Collapsible box r t V ‘ \ shall a os ’ : } 9 
js adapted for work from 1-1 inch to % | Collar and cuff ine atte, deo The squirrels and rabbits can’t get away from you when 
ren stro a . , | ste . i t } is » 
trill, Plain le ~ -—, —Py 4, rr ‘ lar a tes “a r ston & M 845,88 oy oe ee rifle If you miss one the first time—you have 15 
ws butid @ full line of Drills. All sizes | Coloring ete og ® ge EN He _ more shots coming almost before he « an move. 
urni [ in Gangs oy ey ‘ orin atts : t é basen beek 3.756 . 
and H-inch Borawa  .. Body 5 Go Ehrlich $44,007 It makes a ramble in the forest a pleasure—productive of full game 
sa -ince Wet fool Grinder, Catalog 8 | ‘ -il JL. 8 mpeen. . 844,199 bags—and all the excitement of quick suc« aad shots. 
B F BARNES COMPANY, Rockford. m # Db. W. Shiek 845,685 Gescrigtion : This i est and most relia repea rifle ever offered at the price. It shoots 22 k 
( te building tion, A. 8S. Reavis ! . 5 ane te . af rvetes =. ae 
ean Branch, 149 Queen Victoria St., Londor ; r i S, 843.8 ~—s ng oes redid und 12 for long or long rifle—and the ejector works like lightning 
. 845,768, 845,84 You can deliver 12 or lepending on the cartridge use alr ‘ + i " : 
rs aking, J. L. Given $435,937 GAME SIMPLY CANN( ET AWAY rs SNS OS ae ee 
i H. H, Campbell ‘ 82 : og! : 
Peninsula Marine Motors - a. B.Com + a Quick take-down full length 38% i length of barrel 20 in.—weight $34 tbe. Has that excellent 
( ti L « 843 BOs military bolt action the ‘first ever put on an American sporting rifle) HAS THE BEST SAFETY DEVICE—A 
sie edie a tf a5 oe aan’ O06 SIMPLE TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISCHARGE. HAS THE ONLY EJECTING 
| dignad end tai fe sd and | COOK Brinkma 833° 864 DEVICE THAT WILL QUICKLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE 
teady all day ¢ = Thee an | Cotes, produ ing laminae f t , HAS MORE UNIQUE, DESIRABLE FEATURE THAN ANY OTHER 22 CALIBER REPEATER Has 
geactioally tadestroct a coe So V. A. Hall 845,747 beautifully polished walnut stock, military butt plate, every part drop forged—lock work made of spring steel. AN 
torchanseable Don't fail to et our | COPD busking machi H. H. Bursell S43, SOE EXCELLENT RIFLE FOR FIELD, FOREST OR GALLERY FRACTICE—SURE TO GIVE SURPRISING 
; : | Corn knife, W. C. Heimerd 843.6 PLEASURE TO ITS POSSESSOR ; 
staloyue before 5 anlage 1-2 to 4 
M« ! . “ ro " = 9c 
40H. P. Prompt de waranteed, | Cotter, T at ae geo 944,19 PRICE—Safe delivery quaranteed—$7.75—1F YOUR OWN DEALER CANNOT SUPPLY YOU. 
. | - ‘ ae We publish two delightful stories—“ William Tell,” the experience of an rt w , 
> naUL Cotton picker’s vebicl rJsgM a4 i P is M perience of an expert with his first Junio 
PENI ULAR MOTOR CO, Couel nvertible 41. Wheat . 3 SU Rifle, ana “ My First Rifle.” by the famous marksman, Capt. Jack O'¢ votes WHICH WE WILL SEN “4 
100 S. Front St., Grand Rapids, Mich, | Oo sil hold “ee Beal a4 : FREE, with our illustrated catalogue of rifles, revolvers and shotguns. 
oe Se S gearing, BM. 844,008 HOPKINS & ALLEN ARMS CO., D J 
yp | Crute tilting device, N.' J. st 54a’ Ton .. Dept. 138, Norwich, Conn., U.S. A. 
; (jp z Le x I \\ , Ghoutun edition Ls 1 Office: 6 City Road, Finsbury Square, London, England, 
“/¢, p oan “quae aoa 244 of Ejector in The largest painaMictmed of High Grade phos Guns, Rifles and 
. VATA Geues, tan San erect Ejecting Shell Revolvers in the Werl 
°° Crushers and pulverizers, dumping ig f 
Manufactory Katablisbed 1761. M. | Williams 843,720 | ~ a - 
Lead-Coltored & Slate Pencils. Rubber Bands, | Culluary system, chronometric, R. 5. Wood 
Erasers, Inks, cred Calcuiating 2 er ward > 
telers, impreve alculating ules. Cultivator, ©. P Michaels bd 
PM I Gultata® aligehinent CBr chit Do You Own An Automobile? 
44.60 East 254 Street, New York, N. Y¥.|©ultivator, planter, and fertilizer distri 
Grand Pricc, Mighest Award, St. Louls, 1904. _pruter, combined, J. T. Wright $44,227 If you desire to keep in touch with motor topics, and gain m: 
Cutter wend, rotar S. Shime 844.107 . . » any 
+ ese ea aie TP Rie | Cutting board, MH. Zimmermar ractical hints of v i i 
ELECTRONS AND THE ELECTRONIC | Cylinder wreseh. CT. 0 lara penne Oe a eel ee ere 
Theory are discussed by Str OLIVER Lovge in Scten-| Vecvy, HM, Litt h evel #7 “h + leis published monthly ex- 
: 2 8 1 8 s, 29. Dental floes holder, ¢ bverbaugh 844,18 
Fipcsdakh tase Gide te eat ye | eae aati" SE a hep a oth ee neh manera > 
: Com mpany, Ml Broadway, New York City, | Desk, B ah 843 719 f is worth the yearly subscription price to any motor enthusiast. 
bl - aN | Desk furniture, « o J A. Wilkinson S45,tH 
| Detiuting ‘appdeatan, a iitca ' Si, G49 Subscription price $1.00 per year. Single copies 10c. THE 
JA GE R  Basine| _—, for holding oranges, etc, UH. | MOTOR CAR may be ordered through any news dealer. 
rovandle 844,25 
| Display holder for cards or s irticles SPECIAL OFFER.—Send us One Doll f 
4-Cycle Engines| a epene us One Dollar now for a year's, 
Sktllfully designed gu well Displs iy rack, Bc B. West  gas'orl subscription and we will send hve free of charge, a gasoline tester 
built. Single lever control, com. | Display stand, knockdown, P. R. Warre 844,066 in a neat pocket case. Will tell you every time whether or not you 
bining a. — : caqpacostes | —s « wo . C. 8. Ham ee As 845,500 are getting the nght kind of fuel. 
7 ‘ mivanc evelops | nm Window eking dey 
wide speed range and reiltability mann . 4 . 
wide speed range and reitablhty | Beet sasek. Boyer ga S433, 730 Send us your subscription now—and subscribe for your 
Sizes dto@h,. p. Send for catalog. | Door holder, ¢ I \ 844,08 friends at the same time. 
CHAS, J. JAGER CO. seg ~ me K ; ed 
sliding, J. F. el s 7 y . 
201 Franklin, cor. Getterymarch 8t.. a _ pliding, J.B. Cor $44,251 W. G. PIERSON PUBLISHING CO. 
Boston, Mass. Draft ‘ I r j 1 y 
5 08 Fulton Street 
- - Draft f iZ l j - New York 
I 844.214 
THE EUREKA CLIP Drafting instrument, i. He. ‘i gin) Sanit 
The moat useful article ever invented Drainage ster i « 
for the purpose, Indispensable to Law Hoover 844,020 “?. 
yors ors, Students, Bankers, losur @ | Drier, W i Hutchinson 845.608 
ance Cozupanies and business men gen- & | Drier, R. F. Cordero 844,252 
orally Hook marker and paper clip. ® | Dumb waiter releasing device J. H. Mille 845.618 e 
Does not euiate the paper. Can be Z| Dust pan, | RK. Murra S44, 168 
t . repente ’ nh boxes of 100 for Me. r Dye “l making sam blac azo ge { 
had of all bouokvellers, atationers Pp ? Bad 4 y tamer — a 2 oe 843. 808 Perfection 
ton Gealera, or by mall on receipt Dye and making sam: , ‘nish bl i j 
Sample card, by mail, free. Man * Loreten hte emg }, eee. aes, P 
az. “t Ree testing machine, A. I. McTaggart Ao Ulustrater, Designer, Me- ower 
Blectric furnace. | Rt Favios chanical, Architectural or Sheet 
PIPE CUTTING | Litctric Beater, 's. W. “Taliute hear potato tng Block 
AND THREADING MACHINE Electric light bulb, F EK. Lerberg now for full information abo : 
EBlectrk machine alternating current dy the “Acme Way’ f rol a Ww ‘ 
For Either He vd or Power | joe: C. FP oy ‘er ‘i | Machine 
t ~ device King 
, , achine sup- | 1g ; ae an 
' t , " Wee " t Makes Hollow Concrete Building Blocks. Perfect form, 
ap aj! ue Pinks "We shape the Sours and othe seam 6 and upwar v. conn uniform size and quality. Concrete accurately meas- 
j in, | Blect 8 " B. gd I s We shape the course to meet your ir ceeds ; develop you ured, mixed by power under pressure over IC0 tons. 
wn I 4} Blectric t z devi ei li Mel the ertginal wor « ts i high salaried || 
© on application Blectrical conductors, connectot orm i positions ; guarantee proiteieney arnest students and seeure || Full Details, List of Machines in Operation 
- “THE. CURTIS Py CURTIS CO. _ for, J. MeLaughlin 843,763 | | Pontos yp caps ye on Application. 
: i wien \ ¢e ty ” Ba pexronr, Cox, | Electricity eutra re Ww. H. ¢ p THE ACME, School of Drawing | 
, Me ew York Office, 60 Centre St. t ‘ ry me 
— York in, 6 Coc Bn aR creat g fie SkwOO || AATS Acme Batlle it reanigmacee, Mich. ‘me PERFECTION BLOCK MACHINE CO. 
augnemengmeng —_ ling S44, . 321 Kasota Bid., _Minnea’ lis, Min 
pare LS Soo= 44,080 mentor A Ss, in. 
Electromagnet, J, I Washburn S45.919 _ eotuenasl _ —_——$——— 
Elevator boot, R. Munn 844,083 . 
f Elevator controlling apparatus, J. J. V “SS! STEAM TURBINES. — THEIR CON-| DYNAMO AND MOTOR COMBINED. 
brook Sead ka a | struction, Operation and Comme al mS tent ton. Fully deseribed and illustrated in SCIENTIFIC AMEKI- 
} a. | Embroidering machine, F. Gegauf sii'o15 | SCIENTIFIC AMERICAN SUPPLE ME 307, | CAN SUPPLEMENTS S44 and S65. The machines can 
| Enameling or glazing metallic and ot ign. 492. 1400, 1447, 1970, P3720 * as | be run either as dynamos or motors. | Price 10 cents 
\} We faces, Atkinson & Smith .... s4a.9an | articles have all been prepared by ee. in steam | each, by mail. Munn & Company, 361 Broadway, New 
‘ ’ have just issued a new ‘ip on t “ wT ? yo enaine erin, Price 10 cents each, by mai York City, and all newsdealers. 
{ End cell switch, autematic, J. Bijur 844,090 e- L Munn & 
i 11?-nave catalocue of Engine, C. I | le Ra ip: Sa : 843.619 . 61 Broadway, New York City, and all newsdeaiers. — soni 
} ad hy oe ; , ; ie ¢ re . Engine cylinder, inte rnal- ombustion, H, P ‘Pp oy Gasoline 
cently published Scientific martin «+ age sas 865, Tee Po 
1 , . I . Kngine house smoke jack, F. P Gutel S43.041 rox ignitor Storage almer Motors 
and N lechanical Books . ee starting mechanism, explosiv é Batteries | Marine & Stationa 
r iw - y e bvaes 1 
which we will mail free to Envelop machine, J. A. Sherman . 843,70 High-capacity! Light Weight!) " 
ar _ , sare Envel Ly machines, forming well and plu The only American iguition ac- ot 20 siges. L4¢ 
iy address on I i to % 
any acc : application. ’ RP ahlitzse “h 842.622 cumulators put up in celluloid jars. | Le it 
; Se oo Braser cleaning apparatus, Uiackboari, "s Hay aarp copy ec, | ee fou B 
> T , W ‘ 5 7? I »OTTe > y 
MUNN & COM | ANY aiectine euacsaten ta a ie + ++ French ceils 1,400 miles op a sin le cyte. Jump cae 7 
; , : ating ’ a, L OF ctecee f { nares Nex a 4evlinder r Vi 
Publishers of Screnriric AMERICAN - ye en reine G. Bulloek 4 ° + KS . gee ntee more mileage hg ad | ange \ 
; ts - > yeglase ectl s 1,972 an any other mak Write for 
361 Broadway, New York Faucet, Wa & Holman S44,.005 giroular and Stine tet. e fo pron begp ob 
_—_——_ ) Faucet, J. C. Wright - -. 844,226 Haller, Porous Plate Accumulator Co. | > 
x |} Feed bag, A. M, Schapps . 843.967 Jest dist Street, New Yo Ces Cob, Conn. 
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| Feed regulator, G. Halliday 
| Feed water heater, M. K. Bowman ......_- 


Savin ; Feed water heater, Kieley & Mueller.... ! 
24 Feed water regulator for boilers, automat 

J. BE. Wallace . chad eel se 

Energy . Feeder, be rs basen oe 

Feeding and watering "as vice, poultry, A. A 


iler, J. F Senter; 
means much in these Feeding trough, stock oe baa wis 843,004 
pags te days. That fan Gua 6 hoe Lit. 843,792 














44 
| Fence’ post making machine, G. Falk S44 Son 
is wh y Fiber dishes, machine for press forming, I 
W. Waterman 843,854 
Tele hone Filter, W. Bodge 543,991 
|} Finger shield, Hi FE, Huntley Y «+» 843,819 
Fire extinguis eres apparatus release Hi 


Sandvoss 


: Fire hose is coupled to hydrants, device 
is so helpful in both ohms. 2 wp Pag : seirpiay - 
Fire pot, A. G. Cripps . ee 
home and office. Fireproof chimney, Deubes & Ryan : 
— Fireproofing textile materials, W. H *e 
NEW YORK TELEPHONE CO. fii. Je PEN “ 
ish parachute, F. J. Howald 
15 Dey Street. Fishing float, W. 8. Pettis, Jr, 
Fishing tackle ( R. Willing 
Fishing tackle, J. B. Harris 
Floor covering, C. H. Bach : 
Floor polishing machine, P. Sass 
Flooring, Holt & Smith 
Flour purifier, aspirator, and bleacher, 8 
1 Wilson . . 
Flue expander, J. F. Brown 


ob Submerged Finite arie “tthe” sin’ vitae 



















Peterson 


|} Frame. See Hat frame 
Frame joint, BE, G, Budd . . , 

r O e e r | Fruit packing device “i, ¢ I Fleming 
Funnel, H : “f s 


Sure to 





° | Furnace, ' { “Bergman It will out-last yo ur en yINne ’ 

The Lightest, hin ck ae 

Simple, Most P tical, sueaneee fastening device, D. W. Tower : . ' 
Practical Natt Puarentuk Pus howatne . oe a Ign ition 


A p p | e Dynamos 












































Governor Fraser & Nicho is 
Grader, L. W. Brophy . 
Grain binder, G. L. Phelps ...... 
Grain screen, Trace & Fifield 
Grapple, EB. Y. Moore ‘ . 
Grate, shaking, ¢ H. Langill 


Fuse, non-arcing muffled, F. B. Cook 
2 2 Fuse or eleetric cut-or A. Steller, . 
EASIEST APPLIED. || Fuse, ‘time, K. Wieser’ ...4: Steller, 3 
Game board, A sjoswell eee 4 ‘ 
; , Gape worm extractor, J. 8. Kiock ........, sa3{9o1 | In use to-day have given A 1 service for the last ten years. 
Attached and Detached to Garbage can, F. Posthoft 844, 185 own. : oy : 
Any Boar ina Moment, {| Gatment fastener, W. A. Nickless : 844,178 | This 1907 model is better than ever. 
|} Garment hanger and lock, J. ¢ Epler 844,505 | . . e . 
Can be raised and lowered }| Garter, G- H. Phelps 843,027 | It retains many of the features of previous mddels which have proven so 
. e . en . ° 2s . ° . 
to run in shallow water. [| Garter or the like clasp, ©. B. Schaffner., 844/048 | Successful and it also possesses many new and remarkable improvements ; 
Res aphe - | Ge 18 burner for sad irons, R. Wuffli 843,653 | . : : : : h 
Patent PERFECTLY SAFE. Gas engine, vertical, W. "von, Oechelbacuser aad A 200 R. P. M. reduction in running speed is alone evidence of surprising 
Applied A Phe Gas from crude oi device for generating id 
For Entire Outfit is Out- M. G. Norton ‘Uaivetaet advancement. 
- oy f B . ’ |Gas generating apparatus, G M. 's rait. f |? il + * 
side of Boat. Ga s generator, acetylene, E. M. Rosen. The Apple Ignition Dynamo can be used on any automobile, hoat or 
IP WDEPN Ay MID cccccses TEEeTT TITTLE T 844.047 ¢¢ a» ti 
INEXPENSIVE. Gas producer, 6. “J Atkinson 1111111111) sanizsz | Stationary gas engine as a storage battery charger to complete the *‘ Floating the it 
, price to Mz Gas producing apps y i ' 
ame ee. ene eee Ss paraian Or 0 ie battery on the line’’ system, or as an automatic sparker for | 
- y ” | Gate lock, crossing, W. C. Smith < , . i > ines : “ries — 
SUBMERGED ELECTRIC MOTOR CO. | Gate mechanism, “A.B. Miller .. starting and running engines without batteries. iF 
Menomonie, Wis. Len gg i TE ae It will pay you to investigate an ignition system that SS ae on we \ ! i 
variable speed, M. M Smith: will do its work unfailingly as long as you run your engine. hs —_ ' f 
| aring, changeable speed, BE. A. Johnstor : r i ? 
ELECTRICAL APPARATUS REPRE: | Gearing, elastic, L."P. Dieter.......-..- i a 
sented by Conventional Diagrams in Drawings.—Fifty | Glass grinding, smoothing, and polishing | Send for this bulletin toda ' : 
diagrams showing the usual method of illustrating elec- | apparatus, plate, E. Bagnall, reissue y- ; { 
trical apparatus in drawings. A labor saving paper j ines, plates, corner clamp for, L. Bartel ; , iia ; i 
( t Yi 8 > ’ ) cents. | stone ... cetab eb4a 843,86 . . ins * » P rr 4 : ‘ : I : 
Sor sale by Munn E'Go' ced el dewedealere oe Glass press, E. C. Schrader : 843°849 Every automobile, boat and stationary, gas engine i i 
aaREnneenehan = | Se amaller for drawing sheets of, BE. || \,,| manufacturer, jobber, dealer and user ought to have it. | 
Glass with or without an embedded strength : } G equest ‘ { N 
yas wae ening structure, apparatus for making Free gir Anete Gtten Deena tit : 
sheet, A. J. Baldwin . 843,860 | 1 Ne or : : 
| Glassware, manufacturing, L. A. Fletcher 843,504 | ‘ , tee if ; 
Gold prospecting and mining device, R The Dayton Electrica Mfg. Company tant Comms = 6 f ; 
dee A ee s13.006 O8§ St. Clair Street, Dayton, Ohio. 
4 ; 
‘ ’ 
! 





We exhibit at the New York and Chicago Motor Boat Shows 





1, you'll be all the 
more interested in this handsome 


F you know the many good points of 
last year’s m« 


car It has greater simplicity, more Grease cup, C. C. Martens 
power, better material, and a finer ap. Grinding machine, J. T. Whe atman 
. Sr fees Grinding machine, I A. Peterson 
aTance Wider wheel base, longer Gun, air, Blomen & Ewerlof ’ 

tread, one hand lever only, single nickel Gun, air, F, I fennett . | 
; ie s ‘ Eh Gun, magazine, ( Hansen 

hain, standard tires and the JEWEL Halter, compound twitch, C. McClintock 

cycle, single cylinder engine, giving Ham for market, preparing, L. Burk 


Handle attachment, I Wojidkow 

Handle fastening means, Stancil & Nunnelee 
reverse—4 to miles an hour on the Harrow attachment, disk, W. Fetzer y 
Harrow with tongue truck, disk, W. Fetzer 


full 8 H. P., with two speeds forward and 




















high gear, : 
arvester guar ric ore : 
Do you know all about the JEWEL metered be = Y ’ P ee . 
motor? It’s the greatest talking point Hat brim curling machine, D. Cleri i 
- ‘ . 3 : Hat crown shaping apparatus, ( Ww b 
ny car ever possessed, For simplicity, Seevena °.. P biel Pt : 
onomy and thorough reliability it has Hat forming machine, ©, W. Stevens ; 
no equal de 845,638 i 
. yaal to-day . . : Hat frame, M, W. Biser 
Write at once for full information. Hatch fastener. E. H. Frey . 
fp T-% Ty > Hay carrier, ( D. Barker .... 
THE FOREST CITY MOTOR CAR CO. Hay loader, E. A. Jobnston 843,610 
: 202 Walnut St., Massillon, O. Hay loader, ©. J. Shaw 
: Headlight operating mechanism, L. J. Mar 
/ tineau 
; Model : Heat sventning wv excluding receptack J 
: j L. Fate 
D « | Heater See Electric heater 
| Heating and annealing furnace G. Bods 
| wortl 843.574 : 
|} Heating systems, combined steam and water | 
trap for steam, T. I Dexter 844,105 t 
Heating systems receiver for vapor, A. P 
Broomell ° 843,905 
Heel sweep brace, J. H. Ingram 844,025 : 
Hemmer i 845.841 i 
Hinge, C. 4 843,581 { 
Hinge, Weil & Gross 844,000 : 
Hinge, door, J Brice 843,661 : 
Hitching B. R. Long 845. 004 i 
Hoisting jack, ¢ 0, Brewster 843,660 } 
Holding and draining rack, M. ¢ K loep | : 


Have One Hand Con- | 


843,826 











pinger 
trol. The only autos | Hook and eye, A. Besson 844,089 | 
simple enough to be | Hook yp ony machine, A. Raich 843.607 
be “a . ” - 48 Horse shoe calk, R. N. Goodwin $44,121 |) ——__— etalied wits : 
— oy @ single | Horseshoes means for fastening J Pp : 
cent pore | ges, ae ss. Automatic Water Supp! | 
their great simplicity | Hose coupling for train lines, air, W. E > ; 
McKinley a) : 









Got our lesSete. Most economical, reliable and efficient 
If you have running water the Niagare 
engines will elevate % feet for 
each foot-fall obtainable from 
spring, browk, or river 
liver to any distance 
Write for catalogue 


Niagara Hydraulic Engine Co. 
140 Nassau #1., N. ¥. 


Hot water heater, R. H. Bradley 
DURYEA POWER CO.. Aeyrud Street, Reading, Pa. | Ice crusher, 0. T. Larkin 


Imitation tree, BE, A. Straub 
J s 


Indexes or the like, box for card, - § 

Nowotny .... . 844,039 
Induction coil, C. L. Bopp 844,240 
induction motor, B. J. Willis 845.981 
Inhaler, Y. Q. Caldwell .. S44 O97 

‘ i machine, A, Thoma 843,975 


Innersole making 
LARGEST MANUFACTURERS 





Sy are the standard 
for Accuracy, 
Design, Workmanship abd Finish. 


Send for Free Catalogue No. 178, of up-to-date tools 
for mechanics 







The L. S, Starrett Co., Athol, Mass.. U.S.A 





insulating material and manufacturing same 


G. Kelly 844,139 




















: . TC = . v . ‘TROCTR ™ " Tr Ww ry 
Write for prices, also on all other Insulating material Ge sneetecreing 844,140 HOW TO MAKE AN ELECTRICAL ELE 4 rw MOTOR SUM! LE , HOW TO 
same, \ ' as vr ‘ Furnace for Amateur’s Use.—The utilization of LO voit | Make. BY Us. opkins, Descr-ptior 2 smal elec. 
DROP PORGINGS insulating saddle staple, W. T. H. Taylor, 843.916 f slectrte cirenits for small furnace work. By N. Hoe roe ode meter Sree cae Comatepeted.» te ~~ 
* et a S o- opkins. This valuable article is accompanied by de- RIOT GO: 
Detroit Forging Co., DETROIT, MICH..US.A. |) .uintc w, electric, F. A. Feigert “ tailed working drawings on a large seale, and the fur with advantage by « current derived from a battery, and 
: : P hej Insulator for leading in cat om L 244.208 | BBC can be made by any amateur who is versed in the lathe n° on hee hit 6 tenn PA hen Pod y toy te be 
St t ‘ ee . tt t . Thi rticle is contained in ScLrENTIFIC ’ y 1 nol OFer O lan lal 
How to Construct I P< ca ied rail, R. N. Redmayne . B40 844 ee eee uniere No “4 182. Price 10 cents. | & th fi figures. Contained in SCIENTIFIC Asi bi 
roar om machine, G. F. ¢ 844,016] For eale by MUNN & Co., 21 Broadway, New York City, pee ge ige hyd No. 641. Price 1 cents. To m 
An Independent Interrupter | Jewelry holder M. Jerseu 845,678 or by any bookseller or newsdealer. vad at is office and from ail newrdaalers 
a — Jointing or uniting woods rts, J. A. Wil - 


843,650 


Journal box, Hi.) Benech ovoveees BOSS! Tt’s a Fine Piece of Work 


instruments, 4| ratas for automati- 


kinson 


The Kickdrive Crea Saw 


iss simple power fu 


: ’ In SCIENTIFIC AMERICAN SUPPLE . 5. 
A trederick Collins describes fully and clearly with 
the belp of good drawings how an independent multiple 





















i 
e This artic le should be read in cunnection with | Knee protector 


interrupter may be constructed:for a large induction | K« yed Rtas 844.052 | im itself. That’s the best reason why all kinds most dor ar petites 
coil eally playing xe "*"** 944206) the work it touches has the stamp of pattern and pcturs front 
; Kite he n impleme 2 . peteees Caece Hy +2 quality and perfection sertn = reli vy be 

Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE- | yop, Waddell OWek. .sh« sbsnwal 843,720 Goodell’s Hand Drill ; 

MENT Lom * Hew to © porrecs a 100-Mile Labels, means holding and detaching | has new 2th century features Double 

Wireless Telegraph Outfi ribbon . strip & DOvides e< +6040 3,579 | gears. Two speeds. One chuck, Capacity ww, 
Each Sapplement costs 10 cents; 20 cents for the | poce with metal, ¢ 4 Daly...-.. a4. 304 to %ineh. Send for catalogue. at é 

alte nage cp ot ise: eg ig ee "a ai GOODELL-PRATT COMPANY MAYER SLOTKEN 

MUNN & CO., 361 Broadway, New York | 1, amp buib, incandescent gas, C. M. Langren $43,908 Greenfierd, Mass. 210-212 Canal Bt, New York, 
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Scientific American 





FeBrRuary 23, 1907. 








Classified Advertisements 


Advertising tn this column is & cents a line No leas 
than four sor more than ten lines accepted. Count 
seven Ali orders must accom 


information sent on 


words to whe’ Ine, 
remittance. Further 


samted oy «@ 
request. 





—— ____._— 
SALE AND EXCHANGE. 
Gregor and Drag com- 


tasily changed, cheaply 
Eauffman, 


FOR SALE 


pirat 


Road Leveler, 

is atented Nov. 2, 108. 
ill sell m royalty. Obas. 

No , hex 4, Bloomington, Ul. 





! 
ihoute 


)PPORTUNITIES. 


OCOMMISSION,-If you wish 
write for particulurs to EK. L. 
Boston. Patent Sales Exclu 


BUSINESS 


PATENTS & 
to bay or «« a atert 
Perkins, T2 Broad Street, 
wively 


A FEW DOLLARS will start a prosperous t 
business. We furnish catalogues and « 
sary. Ky our easy peered canure im possible 


day. Milburn-HHic ©. TH x Building 


Hu AND 
every ' 
Pioneer producer f 
5. Barton & Spooner, ( 





Write to- 
Chicago 
TURNING OF 
wad = contract work solicited 
Rustic Novelties Established 
orn wall-on- Hudson Y 


HiNnN® Woop 


AND MAS 


CAPITAL put im touch with profitable investment 
Doubtful enterprises weeded out. Only the best offered, 
fine advertising propositions, What do you want? 

a nothing to say. Long, @ Ellicott §q., Buffalo. 





Manufacturing Co.—By manufactur- 
orn Harvester, Patent No. 606,006 and 
Wo « ombined Or separate. Get 

vw buyall, Munn & ( Patent 
Richards, Indlan« 


A BABGALN t& 
vat Gear Clipplt 
Haak Shredder 
a half interest to make 
Office Solicitors, A. W 





PARTIOCS® TO * ( URI 

Vace i w bor 

Adress John 
Mi 


WANTED 
ur 


m royalty 
oc particulars ar 


’ 
MeVey ia indiana A 







Ka ananes ( ity 


I pound to 
Howell sys 
Making Company .7 Coenties 


CHEAP ict wh ice. From 
1.48) pounds of " rodu ned daily by the 
tem Address He eil Ice 
Shp. New Yors City 


SEND SKETCH for 
want made on 
nitions developed 
Manufacturtug Co., Eri 





you bave anything 
Experimental work 
patterns a specialty 
» Pa. 


estimate if 
you 
lave 


Osborne 


WHR ARE IN POSITION to secure capital, specia! or 
active partners for good, sound business propositions; 
ents on hand who will consider busi- 


we have several olf 
, openings that 
V1 T. Bondhus & Co 


will stand thorough 
7-8) Nassau St 


investigation 








I AN ENTERPRISE—Practical 00-page 
tn ; is Cooper telling how money is secured 
fK ' stul work on promo 
1 orsed by business men al! over the country 

Two volumes, buckram binding, prepaid, 4.0. Pam 


ens books free. Ronald Presa, 


New York 


ay let and list of busi 
toome 0-3), 7 Rroaedway, 


Portable Compressed Air House Clean 
mi Machinery soid to responsibie parties 
cities of from five thousand inhabitants 
Portable Cleaning Plant has an earning 
$70.0) per day, at a cost of 


POR BALLS 
ing Wagons « 
to operate tn 
upwards Each 
oC 3 rom $00.10 to 








avout 84.00 per day. Oapital required from $2,100.00 up- 
wards. Stationary Residential llants also from $450.00 
upwards, Over 0 companies operating our system. We 
are the pioneers in the business, and will prosecute all 


Address General Com- 
4455 Olive Btreet, St 


mirnngers. State references 
weased Ale House Cleaning 
Louis, Mo. 


TENTS —To buy « 
i? Mutual Life 


LReELLPA 
Chas. A. Soott, 


wv having one to sell, write 
Building. Buffaio, N. Y 


HELP WANTED. 


IP ENING for young technical graduates eager 
practical eapertence; salaries, $700-81.000 to 


write us to-day Hapeoods, 05 Broadway, N. Y 


aoobp 
to alr 
Start ; 


MEN 930-400 WEEKLY Learn Hairdressing, Man|- 
euring, Chiropody, Massage I utifying, which pays 
ten t oa better than any other calling Personal pad 
Mali itohrer « Inatitute, M7W. 23d 8t..N.Y. 





araes. Prof, 





TYPEWRITERS. 


WELLINGTON Typewriter! Durable, strong, speedy 
features of standard machine Permanent 
itand simplicity eliminating repairs Work al 
ware in sieht. 8. Williams Mfg. Co., 5 b'dway, N.Y. 

TYPRWRITHRS, OUR OWN MANUFACTURE, 
fully guaranteed, 310 to 80. Special terms if you men- 
ticn SCIRNTIFIC AMBRICAN. American Typewriter Co., 
Mi Broadway. New York 


CLBEARANC tl SAL BK — Remingtons, 
> 






Densmores, Jew 





etta re. w lama Postals, Ham- 
monds, $0; U nde rwooda, Olive ore, 15. | Orders filled or 
mo.%y back Standard. Typewriter Exch., Suite 4, 


231 Mroadway, N. ¥. 

TY PEW RIT ERS. OCaligraph, %6. Hammond, $10. 
Remington, $12. Remington two-color ribbon attach- 
ment, $14. Sead for catalogue fypewriter Co., Dept, 
i, 3 W. 125th Strees, New York City. 


9PROLAL BARGAINS. —Remington No. 2, writing two 
colore Densmore, Hammond, Franklin $15 each, shipped 
RS ee: of examination. Write for pe rlete Catalog ue 
Kaate Typewriter Co., Suite I, si Broadway, § 4 A 





PATENTS FOR SALE. 


OFPVERS are invited for purchase of four United 
States Pateuts covering Lncapdescent Gasolme Lamps 
- he Lamp is # areat saccess in Britain as manufactured 

Petrotite, Led, 108 York Road, Lambeth, Londor. 
+ © Lane is safe (quid being contained in absorbent 
block), clear, and coonomileal, with brilliant light. No 
smoke, no smell vo cleaning. Inquiries to Guthrie & 


='\rua, ia St Andrew Square, Edinburgh, Scotland 
FOR SALB- U. 8. patent No. 940,98 Patented Jan 
wary |, 1007. New improved carpenter tools. Cheap to 


manufacture, waay ho, sell Address Bruno Stoll, Gar 
N. D. 


4ena, Ruttinaau 
ATELY PATENTED averiasting combination door 
jock without key.500.48. Can be adjusted on any door 
forsale, Would consider royalty. John Stiga, 10% st 
Clair Ave... Clevetend, Ohio 
FOR BALE 


A patent—Simple device for converting 


any onffee pot or vosse!l into an ideal French coffee 
pot. For particwtiars address KR. L. Griffias, Mills Build 
ing, New York Cite 


FOR FALE -—U.® 
blocks. NoOlse lees 
be manufactured at 
of patent sddress Frank P 
Ohio. 


parent on something new hee 
Seif-lubricatir str 
amall cost so a 


cuts and — 
W hiteside 


Youngstown, 


POR SALE--Patent for Door Latch and Lock. Bn 
tirely new peer of eonstruction and operation 
Wl revolutionize lock business. See description, this 
paper January 5. Veter Bbbeson. St Paul, Neb 





STAMPS AND COINS. 


LOM FINEST QUALITY STAMP HINGES and price 


jist free, 1.000 ail « lifferent stamps mounted and arrang- 
ef by countries, $5. M0) different U.S. stamps, 1) 100 
for 3k. Mert politar Stamp ('o., 81 Nassau Sf., 
EYE-GLASS SPECIALTIES. 
ABBOLUT# OMFORT AND ASSURANCE OF 
SAPEHTY me ans wearing the 12 Kt.. Gold- fiiled, Patent 


Miip-neot Ky 
M. Slower 





tasecs. 71 Hotd tight and feel light 
Manu facturing Optician, 116 Fulton St.. N. Y 


FOR THE HAIR. 

OUR VACUUM CAP when used a few minutes each 
day draws tie binod to the sealp. causing free and nor 
ma! ctreviation, which stimulates the hair to a new 
healthy gro4th. Sent on trial under euarantee. Write 
for free particulars The Modery Vacuum Cap Co., 67 
Barclay Block, Denver. Col 


| 
| 
| 
| 
| 
| 





FACTORY AND MILL SUPPLIES. Metal expanding machine, H, E. White.... as, 728 
Metal structure, expanded, A, P. White 
FACTORIES, CUT DOWN YOUR INSURAN by | Metallurgical process, E. KR. Taylor 
yutting in «a Caldwell Tank and ‘ower for fire ytec- | Milk powder, manufacture of, A. Glas 
lon. Once up, no further se. Endorsed by all | Milking machine, apparatus for operating , 
insurance Companies References in every section, B. & F Ljungstrom ....- . . 
Arkay Stave Co., of Columbus, Miss., says: “Saves U8 | asi) 5) Dnin, JL, secececccccecececesecees 
$2) a month Iliustrated Catalogue and Price List | Mold “CG H. ty dees 
free. W. 6. Caldwell Uo., Station D D, Louisville, Ky Mold’ i Be “ ~ y 
Mold, ; Nt 
= Mold, J. V. Boland +* 8 
Melding machine, H. Besser... a2 —— 844,237 
Motion to sieve boxes and other bodies, 
WANTED—MISCELLANEOUS. means for meee se gyratory, E. R. 
Wanted, P latina Serene we pay $1.50 per dwt. for clean POOOE doacrccccsdpiccuciegetioadoseone 844,005 
PLATINUM SCRAPS Seton ayen © regulation of speed 
. Motors, t igement for regulation 8} 
. Send by Ke wistered Mail for Safety | of compensated single phase, Arnold & 
National Refinery, 240 Taylor Ave., Newport, Ky ce Cour pe fap 
———__—____— Mower, lawn, J. P. Jasper ... 
| Mower, lawn, W. W. MeCs 
GAS-LIGHTING APPLIANCES. | Music cabinet, sheet, O. H. Stewart... 
| Musical instrument mechanic al, J. Me Tam- 
rHE PNEU-WAY™”™ of lighting gas! Lights Wels- many . : ‘ 
bachs without electricity from button on wall! Easily | yusical instrument or "pli yer automatic, 
netalled, ever lasting your gas company or write P. B. Klugh : : 
Phematic Gas Lighting Company, 10 Nassau St., N. ¥. Musical Sanna nta, talipte ce for ‘stringed 
—_— _ BR. D. Son ° 
| Nail plate heating "turn a 8. 




























Ww. 
MACHINERY FOR SALE. | Neckband stretcher, J. Fischer 


. = Nest, P. BE. Smidesang .. 
REMOVED to larger quarters, we offer our large | 


Newspaper receptacle, M. 
stock of new and second-hand machinery; also boilers, Nippers. W 1. Jen 














engines, dynamos, motors, materials and supplies. Nozzle I w. Z 
Liberty Machinery Mart, 153 West Street, New York Nut and pipe wrench, H. 
— | Nut lock, A. EB, Ogden .... heroes 
| Nut locking washer, R. A. Schindler ...... 843,704 
BOOKS AND MAGAZINES. Nuts, dies and punches for making hexa- 
_ ‘ | gonal, G. Dunham ..... 843,875 
DEEP BREATHING—How, When and Where. A 64- | oi) “extracting apparatus, 
yay poe on this — a n pedal et oF Woodward, 36, cccceescceeeese 843,984 
cents. Address P. yon eck mann 8. 750, Bristo ine 
Building. 5) Fifth Avenue, New Y oil _ Be ey mee, ; extracting 943.088 
rHe _ POCKI r LAWYER A handy. practical re- | Oller vagon, H ee os 844,149 
ference book cont x a eeded information on legal | Oj sl] instrument, J. J. Fric cocccoesee 844,012 
BU ta, Bank r Legisiation, Ete. Price 10 cts | Ores, treatment of sulfid, Baker & Smith.. 843,986 
Posta Landsberg Bros., % Fulton St., N. ¥. | Outlet boxes, plaster bolder for, A. McMur- 
trie eee reer eeeee 





Eckel & Tegeder 
Restein 


Mcintyre 


Overalls 
Packing ‘ 





SOUVENIR POST CARDS. 








Pail support, A. W ‘eee .. $44,175 
LIFE-MOTION POST CARDS.—New York's latest | Paper and textile goods, roll for finishing, 
fad. Application of a light produces moving picture E. A Rusden ee ° ve 843,700 
— t — evening 8 = can be provided with a he of | Paper box machine, Rowell & Little 844,190 
ese cards. Special Offer—sSet of 9 assorted subjects, ape anger’s trestle, J . Kingsley 844,145 
postpaid, Wk Ragle Card Co., 2 Park Place, Ha ed <> alleg — te = —— 7 . 843 os 
1,000 POST CARDS $6: 500-#1; made to order from any | Paper tray, F. B. Davidson ........ oe Sa 
Photo or Print with your imprint on each as publisher. | Patterns on pattern plates, apparatus for 2 
Workmanship guaranteed. Goods delivered within 0 locating, H. BR. Frisble ........ «++ 844,117 
days. Rich Photo Process ©o., Dept. F, 28 B. 23d St., N.Y. | Pen retainer, fountain, L. D. Van v alken- 
burg eeencdes ‘ «+seee 844,061 


843,767 
845,999 


Penholder, J. Plach . 
Pencil sharpener, W. 


vhotegeng yhic print 





PHOTOGRAPHY. 


WE PHOTOGRAPH any thing, any where, any time, 
Bullding, Paintings. Plans, Models, Machinery, Estates. 


E, ry 
drier, J, 





844,271 


P hotogrs ~~ pr inting 





machine, FF. Jung- 



































ete. Illustrations for Advertisers. The General Photo- a. evceceacaahe one eo one «+--+ 844,135 
graphing Co., 1215 B’way, Daiy’s Theatre Bldg., N.Y. City | Piano flange attac hing bar, F. Billings 844, 238 
Piano seat or bench, adjustable, J. P. 
. - - OT a eee P 543,584 
Piano touch regulato r, Wallace & Jones... 843,721 
AUTOS, Picture hanger, T. P. all ... .. 843,942 
UNDERSTAND YOUR AUTOMOBILE: The Motor Picture transmitting mechanism, tele- 
Car Mo. ie! tells all about construction, AR 2, a graphic, KE. & M. Belin ........... .. 944,086 
focatt vm of every part. Strongly bound in x ‘ardboard, | Pigs’ feet drier and singeing oven, H. 
fig x 18, Colored Plates, Condensed Text, giving com- RMOGEMOE vcccccccceececescceeseencessee $44,153 
FS ive idea of workings #1 5T postpaia. Whit- | Pin retaining device, R. Fischer .......... $44,274 
taker, 12 Bible House, New York Pipe coupling, automatic train, F. H. Ruth- 
| ST Akins «abby chindthdeotnd anmuamiaet 843,911 
ee es | Pipe couplings, clamping ring for, J. Clark. 844,25 
| Pipe hanger MeBMurtrie ...cccccces - 844,086 
ASTRONOMY. Pipe hanger, adjusts ble and elastic A. 'F ° - 
STARS AND PLANETS—learn to know them at ~~ apessacesesees SEE 
glance Astronomy in simplest and most fascinating Pipe goint, Haller & Mas hell co, Raa 843,508 
form. The Revolving Planispnere shows clearly prin. | P@ner, ¢ mote = 
cipal stars visible any hour in year. Simple, handy, re- Planimeter, Scov ‘ile sosees 
liable. Only Se. T yhittaker, Publisher, 123 Bible | Planter, corn a cotton, A. J. H. Reid... 
House, New York Planter marker, corn, A. E. Starrett 
Plow, Breet eteee 





d . 343, 
Plow, N. O. Flint oes 


Barrows 














ts THIS the tetter 
of YOUR ine? 





PAGE 
Accountants 8 
Advertisement Writers 17 
Architects 15 
Artists a 
All Pencil Users 1-32 











No matter what you do, there's 
a right Lead Pencil for your work. 

Dixon’s Pencil Guide describes it by 
name and number so you can get it 
anywhere. - The Guide isalphabetically 
indexed by vocations. Find your page 
and your pencil is before you. The 
book is free. 
If your dealer doesn’t keep Dixon’s Pencils, send 
16 cents for samples, worth dou! the money. 


Ocet. W Josers Dixon Caucwre Co., Jersey Crrv, W. J. 
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Folding 
CANVAS BOATS] 


Lighter, more durable than wood. 
Puncture-proof; non sinkable; can’t . ro over. ry i. in 
onstruction. Can be carried by hand, or checked as bag- 


When not in use, fold up into a pack nd te. fe 
1 Kine SoLDING Boat c CO., 683 











i PrP. NET 
North Water 


WEISTER 


220 Rockford, 


™te. 





MARINE MOTORS 
$ HP. $}Ser se 


Complete Engine tors are designed 
right, built right, finished right. Fully guaran 
teed and the guarantee backed up by liberal 
treatment and a factory with 15 years record 
for finest machine work. Catalogs on request 

The Caille Perfection Motor Co., 1310 94 Av., Detroit, Mich- 























Plow attachment, B. B. oe 
SCHOOLS AND COLLEGES. Plug, attachment, J. G. Peterson .. 
GEO. H. Ww ILSON, the World's Champion, has written Pneumatic carrier, M. B. _Riffo ans 
a booklet, * Vaudeville Stage Dancing and Entertain Poles, shoe for wooden, C. O, Muller 
’ It is absolutely free and very Interesting. Just Post. See Hitching post. 
- ae. Wilson's Vaudeville School, 2638 W. 42d St., N. ¥, Post anchoring device, P. T. Bailey.. 
PATENT Laws and Office Practice.—Thoroaghly prac- . wy on /. weet ong 
tical course by mail for attorneys and inventors. Free post hole ligger, W. B. Nicholson “3 +. 
specimen pages and information. Cor. School of Parent», he 4 canoe J. 8. Du » bey “ 
Law, Dept. A, 1853 Mintwood Place, Washington, D. C. ost hole digger, S. Durning ..... ° 
Potato digger, sulky, I. A, Dodge .. 
—_——— ~ Power brake, L. Pilugst ...... — 843,625 
Power transmission, M. Moskowitz secesee 844,165 
ALCOHOL MANUFACTURING. Power transmission apparatus, hydraulic, 
EXPERT ADVICE in the manufacturing of alcohol |,“ a, BE. DOEWAE 202 oes seeccassccoss 565,04 
and compressed yeast. Analysis of all raw materials | Power transmission gear, J. H. “Morrison. 843, 687 | 
aud by-products. H. H. Freand, Technical Fermenta- | Preserving jar, ©. A. Stenius........++.. 844,051 | 
tion Chemist, 145 Bast 23d st., New York Printer’s border, W. D. Palmer.. 843,766 | 
Printer’s hook, T. Wensel .......ccccccoss 843,648 
Printing in several colors, system of ma- 
chinery for, B, Lambert -+ 843.829 
COINS, MEDALS, CURIOSITIES. | printing machine, label, E. Z. Taylor enemas genes | 
FROM ALL AGES AND COUNTRIES. — ect | Printing machines, feed device for sheet | 
stock iu America. $1.50 to $10 paid for gold dollars. metal, A. J. Ford .. de Sy - 844,113 
lilustrated premium catalogue. 10 cents. New York Printing, photomechanical, J w. Ippers. 845,047 
Coin and Stamp Co., 81 Broadway, New York. Printing presses, automatic sheet gage for, 
Cc 


M. Morrison 


























= — = P rinting surfaces, apparatus “for producing, 
iy Mertens Pp 
Lamp cluster fixture, electric, 8. R. Fralick 844,276 | Projectile and fuse plug therefor, c. F. 
Lamp shade, F. Thiedig . 843,974 & H. L. Cowdrey scugubneens ‘ 
Lamp sockets, machine for rere shells Pulley block, BE. K. Woe itly ceeessecs ° 
for electric, J. Beck .. 843,789 | Pump, ofl, G. T. Ferguson te tteeeeees 
Lamps, illuminant for incandescent ele tric Pumps, seat for puppet or foot valves of, 
O. M. Thowless .. c -.» 844,213 L. Gerwe 
Lamps, machine for making stems of incan- Punch, automatic prick, Ac lell '& ‘Starre tt. 
descent, Howell & Burrows . -++++ 848,750 | Punching machine, w. Lautense hlager. 843,899 
Lamps, et« socket seal for electric, L. Puzzle, F. Ringl ..... jotadocuceesneen 844,189 | 
! jattield .. 844,126 | Puzzle, W. J By. Os See eee eee eee 844,246 
Lateh, gate, J. Crawford ~e +++ 848,870| Rack, I. B. Webb 824,067 
Lathes, cylinder grinding attachment for, Rall chair, J. H. Sne iu Senos .. 844,050 
G. P. Dorris : . 844,265 | Rail chock, adjustable guard, “G. M. . 843,880 
Leather splitting machine, J. J. Heys . 844,128 | Rall fastener, a le guard 6 
Letter folding device, J tuum $43,571 Korns oe : eos 843,897 
Leuco derivatives of gallocyanins and aro- Rail ft stener, ‘adjustable euard, Ff. 
ma the amines aud making same H BR, adbeenvessencets ‘ - 843, 9: 39 
| Loretan ; wena > 844,155 | Rail foit t Oty ap a pie cies ° 
| Leveling and scraping machine, M. P. Zin- Rail joint, Irwin & Strawn ener eessece 
Gee. nensiice ocevee : 843.784 Rall ‘clnts, seating strip for, B. Grubbs.. 
Lifter, J. Bogel ..... we $44,239 | Railway buffer, W. F. Bossert... ° 
Lime and cement forming material, cal- Railway frog, J. E. Graham, reissue. . 
cining, Ellis .. 843,878 | Railway gate for grade crossings, elec tric, » 
Lime spreader, J. H. & D. B. Kefauver 843,680 Cc. E. Mendenhall ........ e063 ce 
Linoleum and arpet stretche: Giddings Railway rail joint, J. C. Wallace ee Ae 
& Emerick . 848,748 | Railway rail stay a. &. Sponenburg. 843,710 
Liquid receptacle, BE. Newbegin . 844,087 | Railway rails, anticreeper and brace for, 
Lock See Gate lock | BE. L. Knight .. , ~.» 844,146 
Lock, N._ I Hurd 843,007 | Railway screw spikes, bushing for, A. 
Lock, W t Clay S43, 86% Stucki .... oe ee 843,713 
Lock, O. Katzenberg Railway signal system, A. L Ruthve m.. 843,708 
Locomotive ash pa Eekenrode & Baldwin. Railway sleepers, machine for cutting rail 
Locomotive, electric \ I Batchelder | seats in, A. Collet . ‘ ‘ 844,100 
Locomotive reel, mine, C. O, Palmer Railway splice, J. 8S. Bee k 843,732 
loom huttle t ie Stetson ‘ Railway switch, C. D. Fuller 844,014 
ome, selvage forming attachu for, I Railway switch, G. E. Stewart <a 844,200 | 
Garialo Railway system, single track, P. von Fircks 844,111 | 
Lubricator, F. G. Tees Razor, safety, F. H. Arnold 843,922 
Lubri L. Kaczander Reciprocating engine, W. Mauss 844,101 
Mail bex esidence W. H. Granger Reeling and unreeling attachment, A. J. 
Mall delivery apparatus, J. R. Harris Determann oe ikweke 4 . 844,260 
Mangles, feeding attachment for, Slack & Refining engine, 8S. R. Wage ... 844,068 
Riley Refrigerating apparatus, J H Holm- 
Map case, W. McMaster green ie ie e ‘ 843,894 
Marble polishing machine, J. R. Peirce Refrigerator, C. Dukelow, et al 843.668 
Marl, making carbid, utilizing, H. L. Har Refrigerator, F. C. Trotter 843,978 
tenstein Refuse burner, ©. D. Stevens Sy 843,971 
Massaging apperatus, BE. M, Funk Rein holding attachment for harness, R. F. 
Match box, B. A. Gerker 9) Hayner .. 4 843,600 
Match safe, M. BE. Mit« ‘he il Rheostat, starting, L sg. ¢ ‘hapms an... .. 843,735 
| Matrix making, means to position plates Ring and roller and like mill, E. Barthel 
and blocks, | H. Brown, et a MCSS .useess . os eeee . 844,085 
Matrix waking plate and block attached, Ring mold, F. C Ww idmann 
F. I Brewn, et al ws Roasting furnace, F. Klepetko seeeseee 843,825 
Maul, post, B. Simmer . Rock drill feeding mechanism, T. Turner.. oss, 738 | 
Measure and register, hee W. H. Miner.. Roll manufacturing mold, C. Johns... 843,679 
Meat chopping machine I Lace on Rolling, expanding, and beading boiler tubes 
Meat cutter, J. & K. Poskoell in one operation, tool and holder for, 
Mechanical movement, J. D. A Todd & Shupert .....sccrssssevesccens 
Mechanical movement, W. H. V« | Roof struc ture, H. Tha den nae: Geeeael 
Metal and nerete structure Roofs, walls, and buildings, metallic cover- 
hardt 843,683 | ae GE 1 SEP a beecwé dic ccepeadéss 
Metal, cylinder for treating Rotary engine, A. Bretecher ......... ° 
W. Moshier + 844,285 | Sash construction, B. L. Charroin ......... 844,301 
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MOTORCYCLE EQUIPMENT CO,, 5 Lake, Hammondsport, N. Y. 


nvert 
Your 


Bicycle “s° Motorcycle 


at small cost by attaching 

the agit ptarting & 

2 - Power utht. 

This includes all parts. 

Anyone can easily make a 
owerful motercyc cle, 
peed i 


md stamp for catalog 











HARRY R. GEER CO., 1016 Pine St., St. Louis, Mo 


$40 MOTORCYCLE 


We have the largest line of New 
and used Motor Cycles, Parts and 
Supplies in the country, at the 
lowest prices. Every machine 
guaranteed. We are the largest 
aud only exclusive Motoreycle 
House in the world. Send for our 
1907 Catalog. Repairs a specialty 











A Motor-Cycle or Launch 
At Small Cost by using one of 
Our Motors. A Complete Line 
of Finished Motors and Rough 
Castings for 
Bicvc.s, AvTomostLe, 

Manine on Stationary. 

Send stamp for catalogue. 


STEFFEY MFG. €O., 2941 W. Girard Ave., Phila., Pa. 








AUTOMOBILES 


BOUGHT, SOLD AND EXCHANGED 
The largest dealers and brokers in New and 
nd-hand Automobiles in the world. Send 

for complete bargain sheet No. 129. 
TIMES SQUARE AUTOMOBILE Co. 
217 West 48th Street, New York City 














= Success” hay ye $250 

» economical and 
le "As light, — 
" steel-tired Auto - buegy 
Suitable for city or 
country use Speed 
from 4 to 20 miles an 
hour, Our 1907 Model 
has an extra powerful 
engine, patent ball 
bearing wheels; price, 
$275, "Aso 10 hp. . $400, 
wes $% extra. Write for ences titerat ure. 

”? Aute-Baggy M 


Co., St. Louls, Mo, 























FEBRUARY 23, 1907. 








Scientific American 179 








SORE THROAT 


To prove the Efficiency of 


ydroZzone 


to Sor hroat Sufferers, I will send 

on 25 Cent Bottle Free 
to anyone mentioning this paper 
aud sending 10 cents to pay postage 
and packing Hydrozone is a harm- 
less germic Se, indorsed and success- 
fully “used by leading physicians. Not 
genuine without my signature on 
label Ask for Booklet on Treatment 
of Diseases Sold by Leading Drug- 
gists. 


Dept. VU, 63 Prince Street, New York 











Auto-Marine Engine 


The one marine gasoline ngine cf perfect 
reliability. Made from blue print to finished 
engine by the most ski lled organization in the 
business. One, two and three cylinders—11¢ . 
to 25-H.P. The imme- 
diately get-at-able, easily 
understood, easily managed, 
absolutely ‘reliable engine. 
Every wearing part adjust- 
able. Cylinders taken off 
without disturbing pipes, 
bearings, crank shaft, 
or base. No visible 
water pipes, no grease 
cups, no leaky bear- 
ings. A strong, de- 
pendable engine in 
every detail. Equip- 
ped for salt water. 
Send 10 cents for our 
complete Treatise on Marine Gasoline Engines 
or write for free catalog, which fully and plainly 
describes the construction of the perfect en- 
gine. Send to-day. 

The FERRO Machine & Foundry Co. 

75 Wade Building, Cleveland, Ohio 


Large Stock carried in Eastern Branch 
79 Cortlandt street, NEW YORK cITY 








Our patte 4 ns or materials cost you only half 
the price asked by others. 


tt ‘ 
Tod Met 
VO/R/AYA vy NDS 


V/ VARIA 


BUILD Bo OWN BOAT 


We are the largest builders of pleasure boats in the world, We 
b sell you full size working patterns, knock-down frames and 
materials from bone-dry stock, at half the price asked by 
hers. We use these patterns and stock every day in building 
regular boats. You are not buying theories. Catalog free. 
DETROIT BOAT CO., No. 27 Bellevne Ave., Detroit, Mich. 











The Strelinger 


Noted for : eee Durability, Economy 
and Power. 





Mechanical or Jump Sparx 
Ignition. 

If you are contemplating the 
purchase of a Marine Gasoline 
Exgine, our general reduction 
in prices for 1907 will interest 
you Catalog and Prices on 
application. 

The STRELINGER MARINE 
ENGINE CO. 

48 Fort Sireet E. 
Detroit, Mich. 

















Reliable, Reversible. Two Cycle. 
Two and Three Port. 
Guaranteed for one year. 

Simp! and easy to operate. 

@ur Catalog A3 i worth your having. 


UNITED MFG. 0O., - « Detroit, Mich. 
Packard Enameled Ignition Cable 





Why not eliminate that tantalizing uncertainty of 
your ignition system by using a tcsted and guaranteed 
article that has so glofiously stood the test of time? 


THE PACKARD ELECTRIC CO., Warren, Ohio 


A Home-Made 100-Mile 
Wireless Telegraph Set 


Read SciENTIFIC AMERICAN SUPPLEMENT 16% for a 
thorough, clear description, by A. Frederick Collins, of 
Seer tion of a 100-mile wireless telegraph outfit. 

umerous, aiequate diagrams accompany the text. 
nee cents by mail, Order from your newsdealer or 


"MUNN & CO., 361 Broadway, New York 


| Snap fastener, A. J. Grove 





Scenery, theatrical, L. J. Carter 
Scholar's companion, A. Foster 
Screen. See Grain screen. 
Sereen, ©. R. Allen 


Seal press, cording and wiring, E. J. Brooks 
. $43,845 


Sealing closure for vessels, G. T. Reed... 
Sealing jars and the like, ae for, W. B. 





Fenn ‘ 
Sectional boiler or furnace, J M. W 
Kitchen . ae " ¢sesene 
Sewing mac hine folding attachment, H. 


POOUOCMROR 55 coke cecnccsce a on 
Sewing machine, loop oe k-stite h, Fr. W 
errick ce had «6 +5 48.060).enaens anaes 
Sewing mac hine operating dev ice, ‘hand, M. 
J. Rapier .. i620. 40c0e06 
Sewing shot soles to uppe ra, a A. Rhoult, 
CET: 60 ai.gssc os 
Shade and curtain fixture, “combined, 8S R. 
AUROP ..cccccees 


Shaft support, vehicle, HL. a 'E lliott 
Shafting, clamp collar for, 8. T. Murehie.. 
Shears or the like, F. D. Davies.. z 
Sheave block, E. Ludford .. 
Sheet metal slip cover can for lard and 
other articles, J. Disten ...........+65. 
Sheet . metal slip cover can for lard and 
other materials, J. Dister .. Sane 
Sheets or units, apparatus for cutting, fold- 





ing, and interfolding, 8. Wheeler....... 
Shell, exploding, A. Wratzke .......... ane 
Shipping box or crate, J. EB. Hitch........ 
Shipping box or crate, knockdown, J, E. 
BEGG coven ot irs oveces weeegenéee 
Shoe-upper pounding machine, 8. J. Went- 
WOPER ccccce TTT) Te 
Shovels, scraper attachme nt for, Ww. H. Col- 
GROMER 0c cceccccdubohbbhetesnssdaaeeeken 
Shovels, tooth for excavating, F, J. Thomas, 
reissue 


Show cases and the like, adjustable leg for, 
i -_ »>=ee 

Sieve cleaner, D. W. Marmon. 
Sight feed lubricator, P. Wertz 
Ss Mie GD, WEEN” 62.3. nc 6c.dceddice<tamecdu 
Sign, illuminated, E. BE. Bellamy 
Skid and truck, F..W. Young 
Skirt hanger, M. H. Cazier .. ee 
Skirt support and blouse stay, I. B. Hogan. 
Skirt supporter, W. R. White .. 
Sliding gate, Kerber & Bakehaus 
Slop drier, F. G. Wiselogel .. 
Slot switch, C. C. Korns .. 
Smoke consumer for locomotive “and like 


boilers, K. Schleyder 


Soldering imple ment, can, 
Soldering iron, BE. L. Vieth 
Sole attachment, 7H A. 
Speed indicator, L. . 
Spinning and tw on. apparatus, ring, J. 


5 Na DE. 2s dione i apace nc > chon tote 843,810 powerful, efficient and reliable engine of its size on earth, Drives 
Square. ‘try, i Gee a ee Canoe, Rowboat or 14 to 20-foot Launch, with load, 6 to 10 miles per 
Sumping mse wien aaste ek ea hour. Easy to install and operate. Reversible—runs either way. Un 
Stgnebion “ain perpen seep failing erdurance powers—economical and safe—cannot back-fire 


Stay, garment, A. E. Magoris... 
Steam generator, C. Lucke ... 
Steam making apparatus, P. M. 
Steam trap, Moffat & Butler see 
Steel manufacturing, B. B. “Bldred. baesse 
Steering mechanism, F. Baker .. 
Stenciling appliance, C. D. White.......... 
ss << &  S S eae oe 
Stove and range attachment, F. C. 
Tre 
Stove, cook, W. R. K. Stanford 
Stove, gas, E. G. Van Wie.. e 
Stove, heating, L. H. Thurston. eepuas 
Surgical eye magnet appliance, J. B. Wantz 
Surgical instrument, H. H. De Pew.. 
Suspender link, B. J. Balliett ° ‘ 
Switch operating mechanism, automatic, ¢ 
R. Traxler Kole aigie . 
Table utensil, G. Laramy 
Tablet machine, J. V. Brann 
Tag clip, A. McCallum .. 
Tag, key ring, T. F. Moore.. cn . 
Teaching touch typewriting, device for 
meeting & WOGGR ..occctvccsascisivevies 
Telegraph key, J, J. Ghegan.. hea 
Telephone hook switch, C. C. Cadden.. 
Telephone lines, coin collector for, F. R 
MecBerty 
Telephone lines, harmonic signaling for "poly 
station, W. o° 
Telephone receiver, H. W. Haft .. 
Telephone receiver attachment, J. R. “Chalien 
Telephone transmitters, ee guard for, 
G. E. Grimm ...... cave ; 
Telephone trunking system, W. W. Dean... 
Telephones, arm support for, L. Barrella... 
Telescope with prisms, P. F, Putz...... 
maemcee, BE. TIGRE ¢cccce -ccsccsec =< 
Theatrical apparatus, R. F. Staley.... 
Thill ceupling, L. W. Ward........ 843, 
Thill coupling, antirattler, W. Cox..... 
a See, Eb Bs BOD asacecocscscess 
Tire, H. L. Slager .. 








Tobacco leaf sizing mac ‘hine, “EL. Schumac he r 844, "049 
Tobacco packing and shipping ean, A. H. 

Gregg os om . oosehane 848,745 
Tongue swite h, E. B. E ntw isle. iwtiees 64a 843,879 
Tool and tool holder, compound, oO. 8. 

Perkins .....-. os eseveeee 844,048 
Tool, combination, A. Galpe rin 843,936 
Tool handle, J. N. Howard. «+eee++ 844,130 
Tool holder and tool, self tight bing E. 8. 

Oe =o . 843,931 


Tools, automatic feeder for, Carnahan & 

Murphy pasdecocece oes 
Toy, P. F. Van Halder.... 
Transmission mechanism, F. Stric kland 
Transmission mechanism, J. J. Troeger 
Transmitting system, selective, J. L. Hall. 
Trap. See Steam trap. 


Tray, serving, C. A. Weiss .....cesseessees 
Trolle y retriever, F, M. Miller .....+..+«.. 
Braet, Ws Ti. Baa © 6 o vc odiccenee veces 
Truck, car, W. &. AGOmMe .......cisccscoses 


Truck, car, G. Lindenthal cdocsegeses 

Truck equipment, car, G, Lindenthal... 

Truck ox. F. G. McGinnis . 

Trunk, G. 8, Eggeman - 

Truss, P. Kaseler . ° os 

Tubes, mechanism for “the manufacture of 
seamless, M. F. Capron . 845,867, 

Turpentine hack, N. B, Stone.. " * 

Type making machine, F. H. Brown, et al 

Typewriter, C. T. Brown . P . 

Typewriter, ©. B. Pieree .. 

Typewriters, variable feed mechanism for, 
F. Schuler - ‘ 

Typewriting machine, E. F. “Kunath 

Typewriting machine, B. G. Latta... 

Typewriting machine, B. C. Stickney 

Typewriting machine, 8. H, Donaldson 

Typewriting machine ribbon mechanism, E 
G, Latta 60b5ep ; 

U petting machine, R. G. Beker 

Vacuum creating device for jars, etc., G 
T. Reed : oe di 

Valve, T. Barton 

Valve, R. Schneider 

Valve, H. H. Cramer 

Valve, F. H. Harmer 

Valve, flushing, W. 8. White 

Valve. for drain traps, back pressure 
Conrad ..... ; 

Valve for heating systems, A. P. Broo 

Valve, het blast, E. Fargo 

Valve operator, steam and a D Hi. 
Greeson 4au4 ee 

Valve seats, machine for refacing, Lace & 





Ulrich . antes wae 0% ‘ 
Valve, self-closing, i. HAM... eo swe 
Valves or other movable devices from a dis- 


tant station. means for contre — BE. 
M. Hewlett ° ‘ _— 
Vaporizer, M. Seligsohn . 
Vehicle cover, B. L. Weatbro ike 
Vehicle, motor, M. Fischer . vede 
Vehicle running gear, motor, Warrington & 
Marmon. reissue ‘ cosas ote 
Vebicle wheel, A. Fay . 
Vehicle wheel, J. 8. Stevenson 


; 844, 1l4 


"843,612 
. $43,838 


; 843,658 





. Se i 
344, 159 


. $44,225 
843,816 by . 
yee challenge comparison with any other 
843, : ps E 
sina engine of its class, tegardless of cost. 
ages Runs on Gasoline Distillate, Kerosene 
am or Alcohol with»ut change in equipment 
43,973 
suas ? Actual BARE sah 
843,779 | 
sis H. P. ENGINE 
843,654 . . 
843,794 
844,021 
843,782 Engine with Acces- 
He sories, complete, $36.75 
43,896 With Accessories 
and Boat Fittings, 








Senos visible pipe connections, perfect lubrication. Highest grade material 





844,142 SOLD UNDER 5-YEAR CUARANTEE! 


:. 848,773 


"| BELLE ISLE MOTOR CO., Detroit, Mich. 


. 843,960 


- 844,186 








. 843,83 1 





. $43,598 








3,583 


843,785 
844,005 


843,740 





843,700 


pan MARINE ENCINE 
For Use in Canoes, Rowboats and Launches 


843,790 Pat. 
sis,708|}— Pend, 


843,781 


The 2-Cycle-Engine-Sensation of the 
Year. Entirely new design introduc- 
ing many exclusive features which 











complete, - $38.5 


Weight, bare, 52 pounds; height from base 114 inches. Swiftest, most 


844'160 Simple and compact in design, strong and durable in construction 
Elevated gearless commutator of special design, plunger pump without 


and workmanship. 


Si 202 DESCRIPTIVE CATALOG FREE 


‘ _ 
8 







845,953 
844,005 























843,958 eNO ON MR Ee 


-= KAHN SYSTEM 


$44,257 


“of Reinforced Concrete 


. 843,040 





843,871 | 
844.083 | 











843,570 
844,076 








: Hy The requirements of modern buildings are fully met by the Hahn Sys- 
- 4.877 tem of Reinforced Concrete. 


ct If Speed is demanded it can be obtained in an unprecedented degree by 
843.915 the Kahn System, and yet this speed is accompanied by 





» 843,907 Perfect Safety when in the hands of experienced men exercising care: 


. 844,185 


in handling the details and giving proper attention to the requirements of the design 
Stability is equally a characteristic of this method of construction, and is 
masons testified to by the appearance all over the country of buildings having the enduring 
Ss 26 ++ . ‘ oo : . 
qualities of structures carved out of solid rock; in other words, monolithic in type 
ti 300, and, therefore, best adapted to withstand the attacks of time and other destructive 
elements. 





843,846 
843,088 i : , aac 
‘ The Kahn System is based on the use of the Kahn Trussed Bar, with rigidly attached, 


shop-prepared diagonals, whereby the cost of installing is reduced to the lowest possible point 
and the highest degree of reinforcing efficiency is secured. 

The Kahn System is endorsed not only by official tests, but by the even more convincing 

po; | tests Of actual practice—structures now in daily use and open to public inspection and invyestiga- 

oat eae tion. For example: such buildings as the United States Naval Hospitals at Washington and 

Annapolis, and numerous other Government buildings; the Farwell, Ozmun & Kirk Co. Ware- 

| house, St. Paul, Minn.; the immense automobile plants of the Cadillac, Packard, Pierce, Gar- 


. 843,615 | ford, and Thomas companies, and hundreds of other structures, including warehouses, fac 


844,18) . “1 9° : . . 
| tories, office buildings, railroad roundhouses, coal breakers, bridges and viaducts. 


, During the coming year we will continue the publication of the ** Trussed Concrete Bulic- 
843,705 | tin,”? and if you will write your request on your business letter head, we will be pleased to place 


. 843,814 


.. $44,220 | your name upon our mailing list. 
. $44,011 | 


12,000 Trussed Concrete Steel Company 


, ane er 75 W. Congress Street 
Vending apparatus, controlled, Cace & M yo 844,248| London DETROIT Teseute 
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\ Better Kind 
\of Soap 


A ean and 

pure. in bottles,sale 

- ; trom contamination 
Wy you mse 

j , beer 

iA pure, delicately 


perfumed cleanser, 
germicide, antiseptic. 








The Way /ts 
Used 


C BENDER'S 
iO iae aay a, 4,4//8) 


TOVLET SOAP 


¥ proper soap for Hotels 
I j Idings, Offices, Parlor 
mships and the Home 
top bottles . . 25 












k MFO. CO 
40 Lend Tithe Bidg Phila., Pa 























! BY THE ! 
. , { 
WEATAERWAX METHOS i 
fi \ } thinking iying or building a i 
/ ! We Build Boats of every kind f 
rH t Row Boat 1 40 foot Power 
; ! foot Steam Vacht. We are fF 
pf the only Beat Butidere who sell Boat 
i Patterns. Our com te accur a 
ii Boat Sieseene, with illustrated 1 
‘ to-follow instructions, will en | 
¥ “Build a Boat” ! 
if one else We al furnish Knock 
i n ames, ready t t up and easil q 
fi tir nd labor eside, # 
| ic and labor, Beside, 
a « sh Marine Hardware, Motor En- 
} m t ) to any desired Horse # 
nm i l ryvthing that g@oes into the 
# 
Hi g of B 
i} When you buy a Boat, or a Boat Pattern 
ey 1 tas rante f satisfactix | 
{ t s : ht of e lesge factory H 
behind it; t ins a eal to you, & 
i the best is always the Srepest. 4 
; Write for our Free Catalog J, showing 57 F 
8. 1d Improved 1907 Models. 4 
H 
| BAY CITY BOAT MPG. CO. 
Bay City, Mich., U. 5S. A. 
' rence Bradstreet's, Dun's, any Bank 
' at Bay City, Mich. : 
ae SSUSAS LI SKUGEUERSEEEES SSSR AE 











HP: detroit 









3-4-1-10 H. P 
Proportioaate 
prices. Oy! 


ta eoking; no 
om» Valves, springs of spre- 
0 ig paate. 










te wernials 
SESD FOR FREER CATALOG, ready to shiy 
DETROIT ENGINE WORKS, 
1082 Jefferson Ave., Detroit, Mich 












‘Sparks That “ Spark” 


if you want your battery to furnish 
the kind of «parks that get all possible 
power out of your motor car or boat, 
lustal! an 

Apple Battery Snag 
A ha 





The Dayten Bivetrical Mf. (e., 8 8 Clalr 


[SPARK COILS| 


their Construction Simply Explained 


Scientific American Supplement 
180 describes the making of a |'4-inch spark 
oil aed condenser. 

Setentifice American Supplement 
1514 telle you how to makea coil for gas 














American Supplement 
explains fully the construction of a 
spark coil and condenser for gas-engine 


‘ieutitiec American Supplement 
describes the construction of a éinch 
Sctentifiic American Supplement 
1087 gives a full account of the making of 
ait wting current coil giving a Sinch 





se leatifie American Supplement 
{527 describes a 4inch spark coil and con 


sclemtifie American Supplement 
1402 wives data for the construction of coils 

a che iength of spark. 
above mentioned set of seven papers 
will be suppliet for 70 cents. 
Any single copy will be mailed for 10 cts 
MUNN @ COMPANY, Publishers 
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your special 
requirements. 


PRICE, - 








illuminated chandelier 
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FACE T0 FACE WITH THE SUN! 









Peal Geer LONG = ONLY D| 9° 
See the spots _ _ 
on the Sun, 


NEEDED ON FARM, ona OR RANCH, 





se av E ‘LY such ag od taleses ye was never sold for this price before. These Telescopes are made b; fthe largest man: 
vd 1 -~A over 344 feet in 5 sectic es They are BRASS BOUND, “BRASS siFETY CAP ~ h ay - 
a fc. with ‘Pow E RP L L ENSES, ectentifically ground and adjusted. GU ARANTEED BY THE MAKER. Heretofore Telescor 
f this size h $ ). Every sojourner in the country or at seaside resorts = secure one of these ustrumeuts; 
» farmer should be w “ ,.. a away are brought to view with ore * clearness, Sent by express for $1 safely racked ; 
mail, ¢ ete., sent with each order, This is a grand offer and you should a miss it. E W AR: 
RANT co Teles cope JUST ‘AB “REPRESEN PED or money refunded. WHAT A A TOURIST SAYS: New Yous, Nov. 4, i905, 



















essrs. Kirtland Bros. & Co. Gentiemen : I had with me on my recent European trip, one of your Excelsior Solar Telescopes, with which { 
had t he pleasure f observing an Eelipse of the Sun. At the Austrian Tyrol it was almost 80 per cent concealed. Your 4% we pore is @ great 
hing alue te n this occasion was many times greater than the entire outlay for the Telescope Yours truly, L. 8. 
Sen ig by Re ered ate _ Office Money Order, Express Money Order, or Bank Draft payable to our 
KIRTL BROS. & GO., Dept. s. po 90 Chambers Street, New York 
. . — ——______— ————— masala 
We equip our 
vehicles with Every car 
bodies to suit guaranteed 


$2000 





1 want to tell you more about the most complete line of com 
ia motor vehicles made in the world. We have not been 
with one model, or even two or three, but have pro 
1 a line « fe ars that will meet every purpose in the com- 
mercial world—light and heavy delivery wagons, light and 
weavy tracks, he a bus or baggage wagon, sight seeing cars 


nerc 





























arrying from 12 to 2% passengers—every kind of car you could 
wk for, An Sahee it is wanted, we design special bodies to 
t the requirements « r customers. 
Every car is propelled by the famous “ Rapid” Motor—a 
stror ht engine that ts simple in egamtien, rel‘able, and 
Hotel Bus Ss} Every one is fully guaranteed for one year 
I want you to tell me what kind of delivery or passenger service you need, and | will Twelve-Passen- 
Sixteen- writ bout the car for your speeial purpose. Catalog free on request. " ger Sight- 
N Sales Manage eter V 7 ) 
Passenger. HENRY, Sa ager, Rapid Motor Vehicle Co., Pontiac, Mich. Seeing Car. 














THIS BOOK IS FREE, 


Would you like to succeed tu business ; to obtain a good paying 
to secure increase in salary? Would you possess 





pe ty that dire nd controls large business enterprises? 

, you should follow the example of hundreds of others 

who have prepared themselves for incresse in salary thro - 
our assistance. 


Our Free Book “Tow Soe oe Ruger 


js the title of a treatise on Bookkeeping and Bust- 
t tells of a system of accounts by which 
an learn bookkeeping quickly at your 

# time or money. 


















success. To 
o help the ambi 
s, we are giving this book away without 
ondition whatever It is absolutely 
Send name and address and receive 
»Oook without cost, 


COMMERCIAL CORRESPONDENCE SCHOOLS 


2006 Commercial Bidg., Rochester, N. Y. 
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SPR CKFAL MOTOR NUMBER 
MARCH N07 Price 0 CENTS 


MAGAZINE 


Metropolitan 


Masazine 


| : The Aggressive Magazine 
Baru passa d for 1907 











HE March Issue will contain the first chap- 
ters of The Great Historical Series relating 
to THE MEXICAN WAR. The arti- 

cles will be full of Dramatic Human Interest. 
The Illustrations, many of them reproductions 
of old rare prints, are extraordinary both in con- 
ception and treatment. 


SUBSCRIBE NOW and read the series yrom 
beginning to end. 


MOTOR-BOATING: A good deal of space in 
the March Issue will also be devoted to the growth 
and development of the Motor-Boat Industry. The 
article, written by Mr. W. S. Dudley, will be 
of interest to all readers and especially so to the 
owner or prospective purchaser of one of these 
handy little craft. Some of the pictures to ac- 
company the article are full of action and unique. 


Subscription Price $1.50 per Year. Single Copy 15 Cents. 


THE METROPOLITAN MAGAZINE 
3 West 29th Street, New. York City 














for one year, 
PRICE, - $1800 
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Magazine, A. Capper ....cccccccceess seeeee 00,470 
Magazine, Porter, Taylor & Co . 60,488 










































































































Magazine, monthly, F, H. Chase .. 60,450 : 

Magazine, monthly, L. Darbysbire . «++» 60,452 ig 

Malt * preparation, Erste Wiener Export- il 
Malzfabrik Hauser & Sobotka .,........ 60,472 it 

Medicinal and toilet preparations, Fi > iia 
Catpate © CO. 0. cc cccaesssecsoces -+ ++ 60,505 

Medicinal remedy, M. J. Breitenbach . 60,504 


Medicine for certain named diseases, J. C. 
Hutchison ........... shtete’ sue news 60.605 
Medicine for constipation, C, C., Langadorf.. 60,608 
Medicines, certain, Frederick Stearns & Co.. 60,598 
Medicines, certain, Potter Drug and Chem- 











ical Corporation FP Ras 60,611 
Metal and wood working machines, certain 
parts of, Whitman & Barnes Manufac- ' 
turing Co Se Giinw ben os 2 60,583 1 
Metal dressings, and polish, 8. M. Bixby & 
Ce cnccsccccccccnuncescthaneenssness 60,462 


Metal manufactures, certain, Taylor Lron and 

Steel Co. . os ‘ 1s peur hte .. ++» 60,576 
Metal ware, certain solid and plated, Amer 

ican Silver Yer ne aes or . 60,593 
Milk, butter, and cheese, condensed, Nestle 





& Anglo-Swiss Condensed Milk Co . 60,486 
Neckwear supporters, Blumenkrohn Crochet 
Button Works . os . 00,541 


3 gee The Car of Steady Service 


Oi, olive, H. Etienne Boulle.......+.+..+. 60,456 The new utility car, Model 21, has been positively proven 
Ointment, F enke tui 2 . 69,627 . . . s 
A opu aI Paints and varnishes, Billings, King’ & Go... 00,504 the most convenient, simple and serviceable car ever built. 











Patna White’ Lend eed’ Cole Werke, 00.488 The unit power plant in this car stands far beyond all 
Paper bags, Schorsch & Co. «-.--...; -60,d02, 60,404 | others in compactness, accessibility and efficiency. 
ghia Acne Cutter and Press Co... : 60,513 These are not mere generalities but positive points of 
"ene « ” yrotectors, lead, Americs . . : 
“Lead Pencil C0. sccscretsecsgescessseess 60,40 superiority, and we stand ready to prove every claim by 
Peptontaed beet fa Ph —— Fag Ewe tees actual demonstration. on 6 4 - 
Srother _— ad he ‘is ¥ ° .. 0,606 ; ft : 
: 50, 60¢ See our nearest representative or write for our cat . 
Every watch movement bearing folunee ot Gt et ee ene ek contains poten indesmatiion that you cannot afford o miss. 
the name ELGIN is the best move- Kline & French Co, . 60,616 | 


Perfumes, sachet, face, and talcum powders 


(calla omg gu alee washes, Smith Ane & Fick 4s) HW Main Office and Factory, Kenosha, Wisconsin. 








There are va Jee | —_— - Photographic developers, Actien-Gesellschaft 
5 IN movements—the values o fur Anilin-Fabrikation .........60,588 to 60,500} 
owe are fixed by the number Photographic plates and films, Actien-Gesell- Branches: 
whic schaft fur Anilin-Fabrikation ........... 60,467 . P 
of jewels and the quality of materials Pills, Potter Drug and Chemical Corporation. 60,612 Boston, Chicago, Milwaukee, Philadelphia, San Francisco, 
ss é Plaster formed of wood fiber, Pittsburgh 
used in construction. Plate Glass Co. ced 


ee biteeeece > 60,562 
The movement which meets the Potash =n te Beil’. 60,601, 3 . Thomas B. Jeffery Q Company 


great demand for a popular-priced Powder, tooth, S. H. Gunder 





a ae cen A Te ne meen ee ner 





> 
° es . . 6,600 
Pretzels, cakes, crackers, biscuits, and br 


watch is the famous G. M. Oakdale Baking Co. ...... ” 60,460 





































































































































































































Radiator air valves and damper ‘clips, % — 
WHEELER movement, a name al- | Mueller Furnace Co, .....4......:+..++. 60,538 
most as great as ELGIN itself. Refiwas arog certain, Latrobe Steel ons Model 21, 20-22 H. P. $1,350. i 
This movement can now be had in ——— = nA ag of the liquor habit, eneme 
the popular sizes, for men’s and boys’ | Remedy for consumption, H. C. Fehrlin..... 60,626 
. Remedy for rheumatism, H. B. W . 60,619 
use, and in the models so much de- Rope with a weatherproof finish, George Cut 
sired. Ask your dealer. ter Co. .. ‘ tt seeenseeeseecees ite 
Rosettes, General Electric anos ee ay + 
Rubber belting, hose, and packing, Mercer | 
ELQIN NATIONAL WATCH CO., BEMDEE C0. 5000050 tuacens od toes idenence MINT 
Rubber boots and shoes, Hood Rubber Co... 60,481 | 
Eigin, i. Rubber hose, belting, packing, and printing 
blankets, Mineralized Rubber Co 
Rum, John E. Cassidy & Son 6oevesess 
a Sad irons, Enterprise Manufacturing Co, of 
Pennsylvania eee ; ine Ce 
Py ‘ Saddles and harness, La Grange Saddlery Co. 60,534 
We Know You Can Build this | Sausages, hams, bacon, salt pork, and lard, 
Jones Dairy Farm ........... . 60,458, 60,482 
B t f P; P tterns Sewing machines, parts, and attachments, 
0a rom 1oneer a Wheeler & Wilson Manufacturing Co., 
60,580, 60,581 
Shirts, negligee and workingmen's Heynemann 
& Co ‘ ; ai cosceconseose GRD 
Size for threads and yarns, Erste Wiener Ex- 
port-Malzfabrik Hauser & Sobotka... 60,506 
Soap, cotton seed oil, Union Oil Co.......... 60,579 
Spices, mustards, and flavoring extracts, Me 
Cormick & Co. ...... cocaseccecee GAD 
Spices, pepper, and flavoring extracts, J. 
I Wees .. > donee 6useeesssbaabace 60,471 
Stoves and ranges, Southern Stove Works 
Branch Continental Stove Co. ........... 60,572 
Stoves, heating, Novelty Manufacturing Co.. 60,540 _— 
Surgical dressing and appliances, certain, J. T , 
Seen Bae Oad-*...si0isesenee 00,527 to 60,580 A 
Sas Syringes and atomizers, Mineralized Rubber — 
My K of skill with tools or lack of confidence in pete mat ee se aees eke oaee ceeeeee 60,539 
ters nothing. We take al! the risk of failure. We guarantee Tea, Crescent Manufacturing Co. .... oe 60,451 . P rs " “ 
7 , Zou" scons because Pioneer Patterns are so simple, perfect —- oy & teen G....... 60.484 A FEW SET, of the New Americanized Encyclopaedia Britannica, slightly discol- 
and practical we know you Il be . ‘ rar S © * an aoe j : t di j . 
?. = oo conhtenh this that ‘we will give ou 30 days’—a Toilet preparations — J M pap ~ £4 F Xd out oe 
full month's trial. If you are then dissatisfied—if Pioueer Pat- — Verrenes me Capsu e Co. .. 60,597 
terns are not all we claim for them—simple, easy to follow, and onic beverage, S. Greenspon ......-.....+. G0,tin ire an expert to discover that these books y way ct, and in m< 
Senuemy pecettenl, pct ectum: Cham ane gos your maseny hae Watches and parts thereof, Elgin National W545 mui dae set tas ort wo velnmancniy Siow conan ny blemish. a . 
without questian or quibble fate . ° ececccecacsccescs Gahan ; r Pe | 
If you h ave not time or inclination to build from patterns, it is of a. K “a. ‘Traceiell ....... 60.57 4 Trivial as these imperfections are, we prefer to state candidly that the books are not quite perfect, 
cousse much easier to build on Pioneer Knoek-Down frames Wheat farina pearl barley, and co and offset this by a liberal cut in the price. Rather than rebind the discolored volumes, we offer 
Witte laciade perfest ete Stted, tested, oct = comeiess in >. R Durkee & Co. .. 60,455 the set at the cost of the sheets. 
our sho » then knocked do a for Dt . d ap ae des “4 ° , Y f 7 
Feamemble them. ‘The hard part is done for you. Only common || Whisky, Charles Dennehy & Co. wees e-4 GO,011 This is positively your last opportunity of getting this great work of reference at bargain prices. 
tools needed. Patterns and instructions for finishing absolutely Whisky, John EB. Cassidy & Son......60,531, 60,556 
free with frames. By building your own boat you save two-thirds Whisky, Schuetz, Renziehausen & Co........ 60,568 
& boatbuilder’s price. Cioneer Knock-Down frames save nearly Whisky, Stein Brothers aa ccstees GRE 
their entire cost in freight alone , ws , * A <p> 
t Whisky, Wolcott Co. ...... 60,621, 60,622 
Take advant f this offer today, build boat Het A A : : oO 5 
freee Finca escent e ter teday, build your best complete I] Wire rope, George Cutter Oo...+..+-+++seee- 60,519 
migoer spare hours. _ 
rite today tor free booklet, or send :5e. for big 100-page 9x 12 
book on boathu: ¢. Prices, des-riptiyna and 200 Mamvations of LA BELS. 
x m can build, and ot practical informatior. 
“Curzon Complexion Cream,’’ for complexion 
cream or paste, J. W. Hosler oans 8) 
‘‘Do-No Syrup,’’ for a medicine, L. G. Denton 1 | 
Dr J a) Lambert's Anti-Consumptive 
- Syrup,’ for a medicinal compound, 
9 . Payette & Agnew +p ne -. 13,362) 
“Gold King, for canned tomatoes, Zeigler 
ve Bros, Canning Co J + 13,36K 
“Hop Bud."’ for beer, Klausmann Brewery 
Branch of the St. Louls Brewing Asso- | 
Will give you extra seats in your ciation eR as k Pita ‘ i 
boat without crowding anyone. The “Lincks,’’ for cigars, Schmidt & Co....... | 
frame is made of crucible spring “Little Sweet Heart Pepsin Gum,"’ for chew : 
steel and enameled black. The seat ing gum, L. F. Jordan........ .+-13,361, 13.352 _ 
and back-rest are upholstered in ar- “Men's Apparel,’’ for men's apparel, W. ©. oe 
tificial, waterproof leather. Will “0 B ath gy ractgp AR, Bde hc iy ge EL 1 THE NEW AMERICANIZED | H 
stand 200 pounds under strain. Folds = or canned oysters, A. Booth & 13 357 
flat to store away when not in use. “Pinozone.’ or a medicinal pre Sakae ae ENCYCLOPAEDIA BRI i ANNICA { 
Size, seat, 17 in. high, 10 in. wide. oo ‘mine Con — Ms vente Fee 13,363 ’ E 
Boa “ » Foc 3re xtra Fancy Crea Sug 
Sold by all Auto- t Supply ~— tor ~ By tg T. ; Roberts & Co. 13,356 Answers every question, resolves every i 
Houses or by us direct “Pure Food Brand Garden’ Grown Sifted This elaborate work contains doubt, and settles every dispute. It is The possession of ; 
: Pease,” for canned peas, T. Roberts 15 volumes, 9x6'< in. in Sirat in authority, first in wealth of infor- # 
Description Booklet Free et ae re ee ee size, 10,000 double col- mgtion, but latest in date of publication. the right Cyclopaedia a 
“Pure Food Brand Tomatoes,” for canned ae umn pages, ff bi- ax - Tynaait nnd puts you 10 years ¥ 
RACIN tomatoes,, T. Roberts & Co........ ..+ 18,354 ographies, over superb Herbert & ; : 
E METAL CHAIR co. “Scherman’s Egg Shampoo,’’ for a shampoo, i hundreds of It is thotoughly ep-te-Gite, end tasietes ahead of your les 7 
“ » >’ bee = le a t 
411 Main Street RACINE, WIS, “Ss Fn a aid. Shampox " for a liquid sepun of = tan , the very inten, information on airchipe, progressive neighbor ! 
me shampoo J y Pome & Co : , —— - Wales Scleamahy, the Russo-Japanese _ ; 
= . ae ery ae : ** ar, ete. 
‘“"The Matchless Match,’’ for matches, J. W. . : Owing to a copyright injunction, this great Cyclopaedia will be permanently withdrawn from 
M 3 Henderson Ceeerewersoevesce coe 1O,oe circulation in a short time. After that time the publisher will be legally restrained from selling the 
Curtiss Airship Motors ne are prance om | 
i NTS. We are the only house that submits free 
; H. P., 50 Pounds. PRINT SENT FREE FOR EXAMINATION }¥¢ atc the only nose ei eee ot te 
All extras ready to install. Now used | «Fashionable Coat Sleeves,’’ for coat sleeves, Encyclopaedia. We ask for no deposit. e pay the transportation charges, and 
by every successful aeronaut. High- Hd. V. Price & CO...ccccccces "1,906 allow ample time for a careful examination of the work, which you may return Fe 
est Award at Lewis & Clark Exposi- | «tanin’s Magic Straw Hat Cleaner,” for a at our expense if it fails to satisfy you, All other houses offer a pamphlet, du¢ M 
eg pao Record. Ormond Beach, straw bat cloaner, Hssential Chemical Co, 1,909 a book agent brings it—and you cannot see their books unless you give ¢ ’ 
a. Send for Ca alog B, “The B. V. D. Way.’ for undershirts and absolute order and pay something on account. We need not insist on 4 
Latest record, one mile in 46 2-5 seconds. drawers, Erlanger Bros ‘ ry - 1,908 the fairness of our method. q 
6. H. y . i’The House of a Thousand Tailors,’ for 
CURTISS MFG. CO., Hammondsport. N. Y. men’s and boys’ coats, vests, and trou- 1.00 SECURES THE ENTIRE SET ¥i! up ana send the Pa Hl 
sers, Ed. V. Price & Co......-ssseescsecs 1,007 M4 accompanying coupon i) the special price of 929.00. t 
, af and we wi send you PREPAID a complete 15 volume set of the New Nu the set te satisfactory | agree to pay 
: Reversible Americanized Encyclopaedia Britannica in half moroceo binding. thereon $1.00 as Club Fae within 5 
‘ ‘ A printed copy of the specification and drawing ang Ay Lge gg Teles nes theo S$ oat 7e ation the tessiat 9¢ poeta und $2.00 4 
Marine E es of any patent ip the foregoing list, or any patent The regular price is $75.00 for the half morocco Encyclo- re) Title to remain in Siegel Cooper Co, vil! te 
in print issued since 1863, will be furnished from ja, sold through agents. We will close out these few Aa full purchas« price has been paid. {f the 
: this office for 10 cents, provided the name and 5 volume sets for $39.00. ‘i ad books are not satisfactory | am to sotlfy yoo, 
14 to 30 H.P. number of the patent desired and the date be If you like the books you will have immediate posses- cnt RES Sees eulgeet Co your ender. 
iven. Address Munn & Co., 361 Broadway, New ee ddlins' an 
Send for catalog. Valuable | & ork, ’ oo Hg BS = pmol al just one and 
Features—Prices Low Canadian patents may now be obtained by the in- . ; NAMB ------voceeowerereneeneneeerenseneesoerwenerene 
ventors for any of the inventions named in the fore- i 
Termaat & Monahan Co.| Coing list. For terms. «nd. further particulars| | SIEGEL COOPER CO., New York pasate iit ? 
Oshkosh, Wis. eddress Munn & Co., 361 Broadway, New York. 
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CONTINUOUS 


A UNIQUE HANDBOOK 


The contents of this book were prepared under the 
direction of acknowledged authorities on lathing and 
plastering, and represent the results of the best and most 
up-to-date practice. The comprehensive and practical 
manner in which these subjects are treated makes this 
a handbook which should find a place in the library of 
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Sweet’ 


FIREPROOFING DEPARTMENTS 


ALBERT OLIVER 
1 MADISON AVENUE 
NEW YORK 


Pittsburg : 
Chicago : 


H e Geor 
Baltimore : Ecufine Bs 
; ° 1 : 
Washington: stersac'sttidins 
Houston Bros. Co. 


} 
Clinton Wire Cloth Co. | 
237 Lake Street | 


Fab 


every architect, engineer, contractor, and builder. 
“*Clinton Wire Lath’’ 
tially bound in boards and is illustrated with working 
drawings and photographs of types of construction and 
applications. 
of our offices. 
The embossed medallion shows the Maine Memo- 
rial Chapel of the new U.S. Naval Academy at Annapolis, 
the plaster work in which was done on Clinton wire lath. 
In sending for ‘‘Clinton Wire Lath,’’ ask for the new Catalog of the Clinton 


Fireproofing System—the System with the Continuous Bond—of which Clinton 
Electrically Welded Fabric forms an integral part. 


CLINTON 


Index describes and illustrates the Clinton Fireproofing System—the System with the Continuous Bond—and its application. 
The border is a photographic reproduction of a section of Clinton Electrically Welded Fabric.§ 
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le Building 






is handsomely and substan- 






It will be sent free on application to any 
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MASS. 
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TIONS 


Kyle & Dugan 
282 E. Broad Street 


| Columbus, 0.: 
St. Louis : South End. Tot street Baisgee 
j » L.A. Norris L 
— * aa Building 


909 Alaska Building 








In the Material and Construction of 


Power-Driven Uessels 


allowances must be carefully made for the strains that must 
bear on every part and section of the craft. 


Pennsylvania 
Interlocking 
Rubber Tiling 


is the only material that can be used for decks and flooring 
possessing sufficient resiliency to be absolutely unaffected by 
the severest and most constant wrenching. 
the boat must be put out of commission this rubber tiling 
will be found to be as good as new. 

Morever, it is entirely non-slippery and of extremely 
elegant appearance and design. 


Write for our Book-of-Designs-in-Color, with jull description. 


PENNSYLVANIA RUBBER COMPANY 
Jeannette, Pa. 


New York—1741 Broadway Boston—20 Park Square 

Chicago—1241 Michigan Avenue Buffalo—717 Main Street 

Philadelphia—615 N. Broad Street Detroit--237 Jefferson Avenue 

Atlanta, Ga.—102 N. Prior Street Cleveland—2134-6 E. Ninth Street 
London—26 City Road 
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When, at last, ype writer Z 
. has completed the thirty-third year of Zz 
| Zi, its history with a gain in business of x 
= 
/p <q 3 
Zi et 
Over the Year Before Z 
4 Our enormous increases are derived from Zz 
three sources: from the man who is buying 4 
d his first Remington; from the man who is S 
buying more Remingtons; and from the Z 
J man who has tried other than Remingtons. 
4 
j, Remington Typewriter Co. Ss 
New York and Everywhere Zz 
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LET US BE "YOUR FACTORY 


WRITE FOR ESTIMATE ON ANY ARTICLE 
YOU WANT MANUFACTURED 
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(CLYIL ENGINEERING 


To plan a great trunk line, or 
a vast park or lay outacityis a 
task of the highest order, The 
opportunity to master this pro- 
fession lies with you, Write to 
us to-day for our free 200-page 
book describing this and many 


STAMPINGS, 
WRITE FOR FREE 

THE CLOSE MACHINE & STAMPING CO. 
970 Hamiiton St., Cleveland, O. 


iele] a a) Exper 
Tele am ma 


WoRK 








A MONEY MAKER 





Best, Fastest. 


Machine. Fully guarapteed. 


THE PETTYJOHN CO. 








lawyer not earnit 
good carpenter 
demand for sk 
Master the trade 
self an independ 


page book descri 
pondence courses. 


CARPEN 


There is many 


There is always 


the community. S¢« nd for our 200- 


other couises 






a doctor and 
1g as much asa 


illed workers, 
and give your- . 
ent position in iP i 
bing 60 corres- WY 


Write to-day. 





’- ve. ri 
| & and Sottlers’ Macbinery VILTER 
MFG. CO, 


| 615 N. 6th Street, Terre Haute, Ind 
Corliss Engivec. Brewers 
| 89 Clinton St., Milwaukee, Wis. 
| 





MODELS & EXPERIMENTAL WORK 
Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 


| RUBBER ER. Expert Manufacturers 


Fine Jobbing Work 
| PARKER, STEARNS & O., 


228-229 South Street, New York 











There is a simple, inex- 
pensive way to prepare 
yourself for entrance to 
resident Engineering 
Schools without losinga 
moment of time from 
your present work. Write 
at once for our 200-page 
book describing this course. 





Is agreeable work 
way to great op 
will pay you wel 
master it at a 


portunities, It 


Write at once and we will send 
you Free a 200-page book, de- 
scribing 60 courses of instruction 


and opens the 


l,and you can 
little expense, 





GO MODEL WORKS 











MR. INVENTOR 


Send us your models or drawings for our lowest prices. 
We can develop, perfect ot manufacture your invention. 


MONARCH TOOL CO., 128 Opera Place, Cincinnati, 0. 











} . nA 


“Motels and Spe 


Dies, Tools 








‘Specialties & Patents | s Bought Sold 


| american Commerce & pages lalty Co., Inc., 95 Dearborn St., Chicago 
eco. wm. MA YER 7,7731 MONADNOCK, CHICAGO 
workine DRAWINCS 








| DRYING : MACHINES. For Sand, Clays, Minerals, Wood Pul ip, 
Fertilizers, Chemicals, Ores, Ground Silica and Mic 





somebody will be 
ing their constr 
years from now. 


our 200-page boo 
courses. 


STRUCTURAL ENGIN 


Tunnels, bridges, canals 
subways ithe age of sub- 
ways is just beginning) — 


be you?) Write without delay for 


It is Free. 








engineer- 
uction 20 
Why shoud it not 


k describing our 





has a a nev 


able field of emp 
thousands of me 


eering is Free, 


MECHANICAL ENGI 


The Motor Car Industry alone 


perts, Weteach you by mail 
Our 200-page book illustrating 
Courses in Mechanical Engin- 
Write to-day. 


vw and profit- & 
loyment for f 
chanical ex- 








American School of Correspondence 


CHICAGO 


Seem Mention Scientific American, 2-23-07 





| ond other ; lated Materials. 5. E. WORRELL, HANNIBAL, MO. 






NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRA 


E.KONIGSLOW S/AMPING 4 WORK 














Hollow Concrete Building Biocks 
Simplest, Cheapest 


Lamps and 


SOLAR coer 


rr MOTOR BOATS 


AUTOMOBILES and BICYCLES 


Solars are not only of simple, strong construction, but made of best material 
—heavy drawn brass. Their few parts add to their solidity, The way 
these parts are put together—riveted and screwed (never soldered )—further 
fortifies Solars against the hardest knocks and jars. 


Their construction is not only durable, but scientific in EXACT FOCUS, 
utilizing ALL the light. 






Each lamp thoroughly inspected before shipment: 


Solars are the Strongest 

Lamps made, and give 

the Strongest Light. 
Our 1907 catalogue describes our entire line—both | 
Lamps and Generators. It’s free—want one ? 
BADGER BRASS MFG. CO,, Kenosha, Wis. 
Eastern Branch, llth Ave. 36th & 37th Sts., New York City 





Mullins 


Makes Everything In 


Art Architectural Sheet Metal Work 


Statuary—Omamental Sheet Metal Work—Skylights—Fireproof 


Windows—Art Metal Tile Roofing—Steel Ceilings — Finials — 
Wrought Iron Grilles—Cornices, etc., etc. Estimates, models and 
designs submitted for architects, builders and contractors. 

Our 120-Page Catalogue of stock designs wil! be sent on request. 
The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio. 








Stenbe- & Mode Work 


| Cir. & advice free. Wm. Gardam & Son. 45-51 Rose St, N. Y 


We manufacture METAL SPE- 
CIAL ries of al! kinds. to order; 
= atpent equipments lowest pric- 

Send sample or REE 


mode for low estimate one best expert savicer 
THE EAGLE TOOL CO., Dept. A, Cincinnati, 0. 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevatc 
Adopted by principal storehouses in New York & Basten 
Manufd, by You NEY W. paren & coO., Ine. 


rovidence, kK. I. 

















TY PEWRITERS waxis 


- the Standard Machines SOLD or RENTED ANYWHET, | 
% Mfr's P rices, [@” RENTAL APPLIED on price. 


Shi ped with priv 


ege of examination. Write for “ Cat,” 


TY OV" -statpmeam EMPORIUM, 202 LaSalle Street, CHICAGe | 


Before 


Investments. 


either for a large or s 


You Invest 


A dollar in anything get my book “How to Judge 
It tells you all about everything you 
should know before making any kind of an invest ment, 


mallamount. ‘This book give he 


soundest advice and may save you aoe dollars. "Bond 


two-cent stamp for a 
Send cor name a 


| Review 


copy ; do it ne 
nd address and get the Investors’ 


3 Months Free 


This will keep you reliably posted on various kinds 


of investments. 
Réltor INVESTORS’ REY 


request. 
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mo 


spe 


Th 
2 


quick 


wengts taken 
*pecial notice, wit 
























{if so we can suppiy you, 
kept in stock, 


cial purposes, 


nyone sending a sketch and description imay 

ascertain our opinion free, w ee i 

invention is probably patentable. Commu 

‘ tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents 


Scientific American, ' 


A fandsomely illustrated weekly. 
culation o7 any scientific fe journal, 4 
; four months, $1. 


f.to-rmelon 


Address 


TEW, 1282 Gaff Bidg., CHPeAGo, 


The only Practical Magazine de- 
pn to electrical construction. | 
Describes wiring diagrams, mo- 


dern systems and CREOER sroved devices. 
ELEC 


Sam pie co on 
ROCRAFT. 2 Mich. 





USE “USE GRINDSTONES P| 


Ali sizes | 
unted and unmounted. always | © 
Rememoer, we make a 
cialtyof selecting stones forall ane; | 
Send for cataiogue “ 


e CLEVELAND STONE C ' 
d Floor, Wilshire. Cleveland, 0. 


60 YEARS’ 
EXPERIENCE 


Trave Marks 
Desicns 
CopynricuTs &c. 


through Munn & 
hout charge, in the 


jereest 4 
Sold bz oN BS 4, 





rk 
6% F St.. Washington, 


ie Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 
Parlor Tricks Catalogue, free. 
"+ ARTINKA  & CO., Mfrs., 498 Sixth Ave., New York 


13 PLATES — STEEL STAMPS 


AME OEE CHECKS, KEY TAGS & BADGES 
J.ROBBINS MFG.Co.58-KNEELAND ST. 
SENB ror CATALOGUE -****BOSTON. MASS. 


LEARN PLUMBING 4 few months’ in- 
struction at our school 

under the supervision of expert plumbers will enable 
you to earn regular plumber’s wages. We have a special 
department to aid our students in securing a position 

after har Write B_ILLUS- 
TRATED CATALOGUR. ST. ots TRADE 
sc hook, 3972 Olive Street, st. Louis, Mo. 


 VENTRILOQUISM 


{eegned by any Man or Boy at home. — post. Send 
day 2-cent sLamp for partipelare and pre 
S. A. Smith, Room 215,2040 Knoxville ey Teoria, ri 


LEARN W/ATCHMAKING 


it thoroughly in as many months as it 
mane 7. years. Does he et with tedious appren- 
u 






























the leading 


of contributors; 


such wide 


Look up any number on the mailed you prepaid in the combi- Jane Cable 
newsstand and judge for nation herein offered. The books George Bart McCutcheoo 
yourself. The Magazine are well bound in cleth and hand- The Doctor 
may be sent to a different somely illustrated. Once you Ralph Connor 


within the reach of all 


=f Gifts In One 





ee 


List of the Latest 


The Metropolitan 


METR Sh on PT : 
ore: ree de Magazine Books 


The Fighting Chance 
Robert W. Chambers 


is one of the most popular 
magazines in America It is 


noted for its clean, whole- Chippinge Borough 

z er - os ies Stanley J. Weyman 
some, snappy fiction, ItS | The Awakening ot Helene Ritchie 
handsome illustrations and Margaret Deland 


Prisoners 
Mary Cholmondeley 
On Newfound River 


its cheerfulness of purpose. 
It has indeed been well term- 


tira . Tho 7 » Page 

ed I he Magazine of Th mas Nelson Pag 
’ ” . . Coniston 

Cheerfulness,’’ and its policy Winston Churchill 
is to uplift, to please and to Sir Nigel 


A, Conan Doyle 
The Treasure of Heaven 
Marie Correlli 
Panama (Isthmus and Canai) 


educate. 


The annual subscription 


THE METROPOLITAN 


NAGAZINE price is $1 . 50, or 15 cents C. H. Forbes Lindsay. 
, ; for a single copy. Puck of Pook’s Hill 
is taking front rank among Rudyard Kipling 


opular maga- 

zines of he’ commeel “No The Tabard Inn 
magazine offers a better list Library The lowest price 
none offers of a Tabard Inn Exchangeable 
more beautiful illustrations; Book is $1.18. A Brand New 
few, if any, offer articles of Book of your own selection from 
popular interest. the 


The Tides of Barnegat 
F. Hopkinson Smith 
The Bishop of Cottont: wa 
John Trotwood Moore 
The Lion and the Mouse 
Chas. Klein and Arthur Hornblew 


. - : The Incomplete Amorist 
accompanying list will be B. Nesbit 





| ticesbip. Money earned —=* dying. Positions se- 
gure. Kasy terms. Send 


LOUIS WATCUM KING rr (HOOL, &t. Loula, Mo, | 





Fasy mi ner. and lots of it selling 


National ADJUSTABLE Window Veutiiators. 
Responsible agents wahee everywhere. New proposi- | 
tion and unlimited field. Deseriptive booklet and full | 
information mailed immediately on re mest G ET wv 
EARLY Nations! yeutiiaser Co. pept.& 

51 8. Jefferson St., C I 1CAGO 


MOTOR | 





Cushman uotor 


is the most rel‘able, economical and | 
durable engine Dui | 
Will use either Gasoline or Al 
cohol. Skilfully designed and very | 
simple. Will always take you home 
and win you many faces, 





For catalogue write 
CUSHMAN MOTOR CO 
Lincoln, - 


4to 50. P. Wet. 125 Lbs, 
See our exhibition, 
Madison Square Garden. 


H EADQUARTERS 


for Bronze I:cription Tablets, Signs, 

Bank Work, and Ornamental Brass 

Work of all kinds, Designs furnished 
ALBERT RUSSELL & SONS CO. 


Woodland Bronze Works Dept. Newburyport, Mass. 








|you wish, 


Anthony Overman 
Miriam Michelson 
Buchanan's Wite 
Justus Miles Forman 


from your own if own a Tabard Inn Exchangeable 
Book it is your own property, 
but you can exchange it for an- 


address 





other as often as you like on pay- 
ment of a fee of five cents. There 
are a million Tabard Inn Library 
Books in circulation and two 
thousand exchange stations all ©. 6 oh. th Weems 
over the United States and in some The White Plume 
cities in Canada, 8. R. Crockett 


By the Light of the Sou! 
Mary E. Wilkins-Freeman 
White Fang 
Jack London 
Rosemary in Search of a Father 











Many of these books 
FORM 





are among 


OF ORDER 





the most sana 
ateee . . vi 
THE TABARD INN LIBRARY 
popular of 1611 Chestnut St., Philadelphia 
bow boo! DEAR StRS:—I enclose herewith $2.10 for which 
A age cloths aa & fe the day. you will enter my name for THE METROPOLITAN 


a Tabard inn Bookcase MAGAZINE for one year beginning with the... 











= > number, and send me by mail prepaid a new copy of the 
following Book ; the Book to be 
ma Tabard Ino Case and to be exchangeable forever 
at any Tabard Inn Library in the Unued States. 


A BRAND NEW BOOK (your own selection) 
THE METROPOLITAN MAGAZINE—any address 


Both for $2.10 (| 


Mam... 100. .0sssensee agree 


Pull Address,, ....+0+---++9« 
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Scientific American 








CHARTER 


Stationaries, Portables, Hoisters, Pump 
ers. Sawing and Boat Outfits, Combined 
with Dynamos 

Gasoline. Gas, Kerosene. 


Yend for Catalogue 





& State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, tut. 


CRUDE ASBESTOS 


DIRECT FROM MIN 
prepareo | R, i. MARTIN, 
ASBESTOS FIBRE) orrice, st. Paut BUILDING 
for Manufacturers use 220 B'way, New York 





BRISTOL'S 
Recording Instruments 


erature and 








INSURE SAFE & ECONOMICAL 
OPERATION 

Write for Catalog T. stating conditions 

THE — co., egy Conn.,U.S.A 


New Yo 4 Liberty Str Chicago. nadnock Building 


THE DIAGRAPH | 


ade Mark Registered 
The iecamed Stencil Cutting Machine 
is a saving of ® per cent in your Ship 
ping Department worth considering? 
Just a word will bring our free 
illustrated booklet dese ribing the 
lhagraph and our “ No Error” Sys 
tem of shipping goods 
Amertean Diagraph Co. 
10 KN. Second Street, Bt. Louis, U. 8. AL 


WM. H. BRISTOL 
Electric Pyrometers 


Portable or Recording Forms 
All ranges to 00" PF I’ractical, Ac 
cuicte. Inexpensive Guaranteed to | 
give satisfaction Send for circulars 


Wm H. Bristol, 45 Vesey St., New Yor: 


































ELECTRIC LIGHT OUTFITS 


For Yachts, Launches, Residences, Bt 






me with the detailed 


| tea catessont and Are Searchlight«. 
ve and details address Electrical Department. 


RICHARDSON ENGINEERING CO., Hartford, Conn. 











THE “LEADER.” 


14 HP. Gasolene Auto-Marine Engine 
Built ith s wat Veautiful Pintehed. Accu. | 
trot Reliable, and } 







rately ( r ! Light 


ang 
‘ . varan 
Perte + Speed Con riptive « 


Comy . 
‘* Upeo application Manufactured by 





CLAUDE SINTZ, 
292 S. Front St., Grand Rapids, Mich. | 


Electrical Engineering 
and Experimental Work ot Every Des: ription 

We bave every facility for producing first-class work 

promptly. Our factory ts equipped with modern ma- 

chinery throughout 


F. SPLITDORF 
17-27 Vandewater St., N. Y. City 


c. 
Knugineering Dept 





Vulcan Place 


ites iron works 
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Is your bull guaranteed against puncture 


Is your engine guaranteed to be free 


a man to start it for mot 


smooth, steel hull has handsome lines, and g 


desivn ind fin sh 


The W. H. Mullins Company, 








Mullins Advice to Boat Suyere 


Before you buy Any boat, built by Any manufacturer, selling at Any price, ask: 


Second~— Is your hull guaranteed against leakix va water-logging, and open seams? 
Third Is your hull equipped with air-tight compartments, and guaranteed as safe asa life boat? 
Fourth Will you guarantee Absolutely the speed of you various boats, and will you take them 
bac e and refund the purchase price if they do not make the speed guaranteed? 
if 


commercially accurate, perfect running, and will you, in case of my inability to run my engine, sen 


Mullins Pressed Steel Boats 
Are Sold Under the Above Absolute Guarantee 
They are built of smooth, pressed steel plates, with air chambers in each end like a life boat. The 


rlides through the water with the least possible resistance 
they a faster, more durable, and safer—they don’t crack, leak, dry out or sink—are elegent in 


Write For Our Large Iilustrated Catalogue of 
Motor Boats Row Boats Hunting and Fishing Boats. 


STEAM USERS 


Rainbow Packing 


The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 


PEERLESS RUBBER [IIFG. CoO, 
16 Warren St., New York 





and will you pay for repairs if it is punctured? 


from defects in workmanship and material 7 





118 Franklin Street, Salem, Ohio. 





















The Greatest Pulverizing Machine 
in the World 


Used Wherever Portland Cement is Made 












~ 


OVER 50 PER CENT. OF THE PORTLAND CEMENT MANUFACTURED IN THE 





UNITED STATES TO-DAY IS GROUND IN THE GRIFFIN MILL. 





The Griffin Mill pulverizes more cement than the combined output 
of all other machines used for this purpose. 

Thoroughly tested by continually successful and constantly increas- 
ing use during the past sixteen years. 

Portland Cement Clinker reduced from % inch to required fineness 
in one operation, with no auxiliary apparatus. No other machine 
made will do this. 

Buy the GRIFFIN MILL and get the BEST. 
record from every standpoint. 


It holds the world 





Send for Catalogue and full information. 


Bradley Pulverizer Company, 92 State St., Boston 















Bausch & Lomb 


Microscopes 


are used in the leading 
laboratories everywhere 


If they were not the best 







they would not be so uni 
versally used. If you are 
about to buy a microscope 
for any purpose, write 


first for a catalog of 
Bausch & Lomb Micro- 
scopes and Accessories 


Bausch & Lomb 
Optical Co. 


ROCHESTER, N.Y. 


NEW YORK BOSTON 
WASHINGTON CHICAGO 
SAN FRANCISC( 


Steel Launch with 


HDF na 
18-21-25 foot launches at proportion- ZHPEnaing 
ate prices. All launches fitted with r 
two cycle reversing engines with speed 

controlling lever; simple st engine made; 

Starts without cranking, nas only 3moving 

parts. Steel rowboats, $20 00. All boats fitted 

with water-tight compart ts; cannot sink, need no 

boat house 


MICHIGAN STEEL BOAT CO. 
1382 Jefferson Ave. 
Detroit, Mieosigan 


Holsten Spark Plug 


The plug that wil! not short circuit which 
the manufacturer bas guaranteed for five 
years 

Will replace any part that does not live 
up to their guarantee or money refunded if 
the trouble is their fault as it is the only 
plag that ts interchangeable. The battery 
and vibrato: must n good condition or 
the plug wilt not work for that is where the 
trouble is always 7 
or vibrator out of justment or terminals 
loose. As the plug ts really a little engine 
it needs some light oll —— movable parts 

the same as the engine you use when you 
let it t any — bi Fae. . 
particulars. jongth 3 


TRIUMPH apanene | co. 





Price 
92.50 cach 226-230 Lafayette St., cor. Spring, New York City 





BALSAM 
SANITISSUE 
A New 
Toilet Paper 


Treated with aromatic 
Capade, Balsam, which 











made. Antiseptic, and 

Rost wrap in parchment in sealed cartons. 

Osts no more than common makes—10c, lic, 2. 
Sheets Free, or $1.00 worth sent, prepai 

any ere in U ited } States and C. fanada, cn recel) 





Before installing a gas and gasoline engine for any 
purpose, it will pay you to obtain and examine care- of price. 


sy! the L. H. C. gasoline engine catalogu 
It tells and shows by means of many fitustrations the 
exce 1° nt features of construction and operation which 
give L. H. C. engines their superiority, reading this 
catalogue carefully you will place yourself in position 
to dec ide accurately what engine is best for you to buy. 
gas and gasoline sugines are made right to 
furnish abundant power with the least annoyance and 
at least cost. They are strong and simple, sturdy and 
dependable, powerful and durable. Send to-day for 
catalogue, 
1. H.C. engines are built in the following style and sizes: 
Vertical, 2 and 3-H. P. 
(Stationery and Portable) 4, 6, 8, 10, 12, 
Horizontal {' endo Pp 





SCOTT PAPER CO., 504 Gienwooo Ave., Punave.ruia. 














THE Nulite {°x°s Lamps 


For Home, Store and Street 


We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
Wicks, - os CENT. o No 
fc! © Smoke, No Odor. 
Jutely safe, THEY SELL AT SIGHT, 
Exrurve territory to good agente, ae Write for 


Chicago Solar Light Co, Depe «@, Chieage 





The Internationai Harvester Company of America inc. 
7C Monree Street, Chicago, Ll. 








Ail varieties at lowest prices. Best ftaiiroad 
Track and Wagon or Stock Seales made. 
Also 1000 useful artucies, inciuding Safes, 
Sewing Machines, Bicycies, Tou!ls. etc. save 
Money. Lists Free. CHICAGO SCALE Co.. Chicago. Lil. 


This watch only °21 


In offering this fine high grade 
Hampden watch at S21, we be- 
lieve we are giving readers of the 
Screntivic Ammrican the greatest 
watch value ever offered for the 
money. It is a gentleman's size, 21 
tull ruby jeweled, perfectly adjust- 
ed Hampden movement, open face, 
®-year gold filled case, and ts guar- 
anteed to pass inspection on any 
railroad in the United States. Jew- 
elers ask $31 for this watch, but we 
will a" it to you on receipt of 

We can also furnish the 
same watch in 17 jewel for eis.cs. the regular price of which 
is $18 in jewelry stores, Either of these watches will be sent 
upon receipt of price with privilege of return if not exactly as 

mted. Isn't this a fair proposition! 

e also want to mail you our handsomely illustrated catalog of 
Wetchen Diamonds, Cut Glass, Sivoo, Bablen Goods and 
Jewelry Novelties, Write for it to-day —it’s 
JOHN C. PIERIK & CO., 80 Plerik Bidg., po i. 


Merkel 








The only comfortable, non-injurious motor 
cycle on the market, built on the latest model, 
including the famous “ Merkel” motor, G 
control, and Spr Frame and Fork, abso- 
lutely the safest and speediest est roadster or racef 
yet made. 


Write for Catalogue and Prices 
MERKEL MOTOR CO. 
1092, 26th Avenue, Milwaukee, Wis. 
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15 te Zi Seuth Olinton Street. 
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SIMON NEWCOMB. 
Depart t of Astronomy-) 







PRESIDENT R. S. WOODWARD, 


PRESIDENT ARTHUR T. HADLEY, peecinent pavid. & R ies 
QF CARNEGIE INSTITUTION. 


OF YALE. OF LELAND STANFE 


FREDERICK CONVERSE BEACH, GEORGE EDWIN RINES, 
(Editor in Chief.) (Managing Editor.) 







































ION. JOSEPH H. CHOATE. 





is the only reference publication which covers the entire realm of human 
knowledge and which brings this proven knowledge down to the exact present. 

THE AMERICANA is the Great Question Answerer of the age. 
Starting at the very beginning, every department of Science, of History, of 
Literature, of Religion—of the thousand and one subjects which interest 
and attract the human mind—all are included within its pages. ? 


WHO CAN ANSWER 


the countless questions of the inquiring mind of the child ? 

Over 2,000 scholars and experts have, in THE AMERICANA, 
supplied the knowledge and information which enables parents to 
answer these questions accurately—information which can be found ? 
in no other reference publication. 

Knowledge has increased so rapidly during recent years that no mind, 

9 however well trained, can grasp and retain the exact facts concerning any ? 
simple subject. 

THE AMERICANA is the one publication that, covering the entire 
field of human knowledge, appeals equally to the child, the parent, the 
scholar, the man of business, the lawyer, the physician, the clergyman * 
and the librarian. 

? 


—~ 
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—~ 


Copyright, 1903. by J. E. Purdy 
PRESIDENT BEN]. IDE WHEELER, 
OF CALIFORNIA, 


—~ 


— 





—~ 






PROF. CASSIUS J. KEYSER 
OF COLUMBIA, 
(Department of Mathematics.) 


PROF, J. E. CREIGHTON, 
F CORNEL 


0 KLL. ® 
(Department of Philosophy.) 








AKEN all in all we have no hesitation in saying that 

this great American production, in the extent and use- 
fulness of its contents, in its technical arrangement, in its original 
conception and brilliant performance, is without a peer.”— 
Review of Reviews Magazine. 





ANDREW S&S, ore 






NEW YORK STATE COMMIS- Copan. ee by J. E. Purdy 
OF EDUC aon oN. W. HIGGINSON, 
(Deserts aoat of Education.) 































REQUEST BLANK 


SCIENTIFIC AMERICAN COMPILING DEPT. { 
258 FIFTH AVENUE, NEW YORK CITY 


GENTLEMEN: Please send, without expense to 
me, your 120-page Book of Specimen Pages, Maps, 
Duo tones, Color Plates, Portraits, etc., of the NEW 


and immense utility of the 
AMERICANA, or of its exceptional value and sumptuous appearance. Let us send you therefore 


No mere advertisement 
can convey. an adequate 
idea of the vast interest 





a handsome 120-page book containing specimen pages, maps, full-page plates, duo- AMERICANA, with particulars regarding prices and : f 
tones, color plates, and text illustrations, with portraits of celebrities, full-page photo- your easy-payment plan. & 
graphic plates of the most interesting and up-to-date subjects—The Americana being Si ae < i 
the best illustrated of all reference works. With the object of making the AMERICANA Tn - 

quickly and widely known, before placing the work in the hands of dealers for general distri- eT te ee 

bution, we will accept orders direct at a large reduction from the established price. Those in- SUreCt......--eeeecenenngnennerennnnes 





terested are requested to make application immediately. ‘The work is sold exclusively in con- Town and State 


nection with the SCIENTIFIC AMERIQAN $3224 cannot be otherwise obtained. 


CUT OUT AND MAIL TO-DAY 
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No Tool Experience Necessary—Costs but a Trifle. 


You need only a set of Brooks Patterns—a little lumber, hardware, 
, common household tools—and your spare time. 21,311 people built 
boats last year by the Brooks system. WHY NOT YOU? 









The Brooks System consists of exact size patterns and 
fully illustrated instructions. The patterns are printed on 
heavy paper and there is a pattern for every piece of the boat. 









The instructions and illustrations thoroughly cover every step 
of the construction. Each boat has its special instruction sheet. 
We tell you how to lay a certain pattern on a particular piece of 
material—how to mark and cut it out—how to fasten it into place with 
the right size nail, screw or bolt. We then show you an illustration of 
the work properly done. 

We give you an itemized list of all the materials required—telling how 
the lumber should be dressed and purchased without waste. 


A Business Opportunity 


There is a big profit in boat building. Seventy-five per cent. of the selling 
price of boats is for design—labor and the boat factory’s big profit. We 
furnish the design—you put up the boat and 
get the profit. We have established hundreds 
in the boat-building bisiness. One man built 
twenty-seven boats from the one set of patterns 
last year. You can supply your customers with 
any kind of a boat they desire—racing—semi- 
speed or family launches—dories—tenders— 
tarpons — stern-paddle wheelers — sail-boats— 
larks—skip jacks —skiffs—row boats — duck 
boats and canoes. 


SPEED. We can give you 28 miles 
per hour with 60 Horse Power engine 
—20 miles with 15 Horse Power—I6 
miles with 10 Horse Power—8 miles 
with 2 Horse Power -all proved over 
measured courses last year. 


Why You Should Use the Brocks System 


We are the Originators of the Pattern System of Boat Building. Our goods are Standard. We 
have continually improved and perfected our System. We have the largest factory of its kind 
in the world. (Covers 20 acres of ground and nearly 10 acres of floor space.) We own the stand- 
ing timber—cut and manufacture it ourselves—do this where the timber grows. You pay no 
middleman's profit. We are the largest retailers of marine hardware and boat fittings in the 
United States. We buy in enormous quantities in the open market and at right prices. We sell 
right. We handle not only one part of a boat or frame, but every part and piece entering into the 
construction of a boat—framing—planking—decking—hardware and fittings—complete or in 

part as you desire. Our frames are all made by duplicating machinery—each part is perfect 
and accurately fitted. Every pattern is worked out scientifically and the result is both artistic 
and practical. Your boat is an assured success. Get our catalog for prices on all parts and 
materials. Our No. 5—16-foot launch, frame with patterns to finish, $15.00. Our No. 15— 
22-foot speed launch, frame with patterns to finish, $20.00. These are regular prices 
listed jn our catalog—other frames in proportion. Patterns are absolutely free with all 
knock-down frames. We sell for less than it costs others to manufacture. We offer 
the largest and most complete line of boats of all kinds --for all purposes. 

Special freight rates and quick dispatch on foreign shipments. We prepay carriage 
charges on patterns to any part of the world. 
REDUCED PRICES. Patterns of all row boats and canoes $1.50to $2.00. Launches 
and sail boats under 21 feet $4.00 to $5.00. From 21 to 30 feet $5.00 to $10.00. 
Satisfaction guaranteed or money refunded. 

Don’t fail to get our big FREE Catalog. 

It fully illustrates our big line of boats. Contains a number of testimonials from amateur 
builders and photographs of the boats they have built. 


BROOKS BOAT MFG. C 


ORIGINATORS OF THE PATTERN SYSTEM OF BOAT BUILDING. 
422 SHIP ST. SAGINAW, MICH. U.S.A. 


(FORMERLY OF BAY CITY, MICH) 
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